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INTRODUCTION 
 Siddha system of medicine is one among the ancient Indian systems 
of medicine which evolved and flourished in South India particularly in 
Tamilnadu. Fundamental Principles of Siddha include theories of five 
primordial substances (Panchabootham), and three humors (Mukkuttram). In 
Siddha system of medicine almost all the substances in the earth such as 
herbs, metals, chemicals, Gem stones and animal products are used as 
medicine.  
  The common Siddha preparations are Choornam (Powder), Parpam 
(calcined metals and minerals), Chenduram (red coloured powders), 
Chunnam, Tailam (oil), and Mezhugu (wax).  
 
‘kWg;gJ cly;Neha; kUe;njd yhFk;; ; ; ; ;; ; ; ; ;; ; ; ; ; 
kWg;gJ csNeha; kUe;njd rhYk;; ; ; ;; ; ; ;; ; ; ; 
kWg;gJ ,dpNeha; tuhjpUf;f; ; ;; ; ;; ; ;  
kWg;gJ rhit kUe;njdyhNk”; ;; ;; ;  
        -  jpUke;jpuk;; ;; ;; ; 
 
   Siddha Thirumoolar defines concept of Siddha system of medicine is 
to treat the man as a whole and not merely the disease alone. He also 
doenotes definitiaon of drug one that cures the physical, psychological 
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ailments and prevents the ailments is medicine. Finally he denotes increase 
the longevity is medicine. 
  This research work aims to explore the toxicological aspect of Pavala 
veera chunnam, a drug derived from coral and mercuric chloride, commonly 
used in treatment of respiratory disorders, jaundice and gall bladder stone 
disorders.  Usage of mercury in medical field is known for centuries. It is 
used by Chinese and romans for treatment of syphilis.  For decades, ethyl 
mercury was used extensively in medical products ranging from vaccines 
(Thiomersal) to topical ointments as preservative and an anti-bacteriological 
agent.   In certain countries mercurous chloride is still used as antiseptic for 
wounds. There are many documented reports on the toxic manifestations of 
Mercury. Mercury has been reported to cause dementia and neurological 
disorders, and it is also well known that mercury (II) salts and organic 
mercury (methyl mercury) are more toxic than elemental mercury. Hence, 
modern medical practitioners are skeptical about use of mercury for 
therapy—a notion not supported by the Siddha medical practitioners. Siddha 
system emphasizes the use of specific plant products during the processing 
of these herbo-metallic preparations—a trait that is common with other 
forms of traditional medicine throughout the world. These herbs are believed 
to assist the delivery of the drugs to the body and also to contribute to the 
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therapeutic effects. This process of incineration and addition of medicinal 
herbs is believed to remove impurities and eliminate the harmful effects of 
the metallic ingredients. Unlike proteins, carbohydrates, and lipids, these 
essential micronutrients for the human body are not biosynthesized in vivo 
and need to be supplemented through diet. Siddha system of medicine 
believes that the introduction of these ingredients through proper routes and 
after careful purification can provide ideal therapeutic effects with no 
toxicity. Interestingly, honey, milk, butter or ghee is used as the vehicle for 
most of the Indian herbo-metallic preparations. These may serve as an 
excellent dispersing medium, and aid delivery and bioavailability of these 
preparations apart from mitigating any residual toxicity of these medicines. 
 Although most of the Siddha medicinal preparations have metal 
contents far greater than the WHO limits, the toxicity of a preparation need 
not directly correlate with the metal content in the sample. The chemical 
nature of the metal, route of administration, dosage, residence time within 
the body, pharmacokinetics and dynamics, bioavailability, metabolic 
transformations of the preparation, age, gender, physiology, nature and stage 
of disease, and diet can influence the toxic manifestations of the herbo-
metallic preparations. 
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 Coral calcium is believed to carry as many as 70 important minerals. 
However, since these minerals come from the sea, possibility of coral 
calcium containing poisonous elements can't be ruled out. Corals and 
seashells are porous elements that absorb all that is present in the waters 
around them, including toxic materials.  
  Studies have shown that corals contain minerals like strontium, 
manganese and also uranium, all of which are harmful for us. Hence there is 
a high chance for these harmful elements to enter our bodies through the 
coral calcium supplements. Therefore, a careful analysis of all these 
parameters is required in order to establish the risk involved in the given 
herbo-metallic preparation “Pavalaveera Chunnam”. 
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AIMS AND OBJECTIVES 
 
  The main aim of this study is to assess the safety of the drug 
“Pavalaveera Chunnam” on albino rats under various dose levels of drug 
administration especially in chronic toxicity study. 
 
  The studies includes the following objectives, 
 
• To establish the acute and chronic toxicity of the drug 
• To evaluate the biochemical analysis of the drug 
• To analyse the haematological investigation and histopathological 
study of the organs such as kidney, liver and  heart in albino rats 
• To create an awareness among the practitioners of siddha to go for 
further study of the adverse effects of the drug if present. 
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PAVALA VEERA CHUNNAM 
 
 
 
Veeram - Before Purification 
Veeram - After Purification 
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REVIEW OF LITERATURE 
SIDDHA ASPECTS!
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! ! niqkie!zqr<gli!gis!liGl<< << << <!
! ! ! nVk<kqbib<h<!hs<< < < << < < << < < <jsbki!bim!ziGl</<<< ” 
 8 
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-K!-bx<jgbqz<! gqjmg<gg<%cb!hi]i{!ujggtqz<! ye<X/! !-kqz<!
-bx<jgbqz<! gqjmg<gg<%cb! hi]i{l<! kx<OhiK! upg<gqz<! -z<jz/!!
juh<H!himi{Ol!uQvl<!we!upr<gh<hm<M!hbe<hMk<kh<hMgqxK/!!
! le<lke<! sr<giv! gizk<Ks<! squeqe<! ofx<xqg<! g{<{qzqVf<K!
Okie<xqb!ofVh<Hh<!ohixq?!$kl<!-Vf<k!-mk<kqz<!hm?!nK!ogiPf<K!
hmi<f<kix<! Ohiz! uti<f<K! uQvlibqx<X! we<Xl<?! ogicb! fR<S! we<Xl<!
jgzisk<kVOg!$p<f<k!ljzgtqz<!dx<hk<kqbigqe<x!-s<svg<jg?!uibqz<!
-vsl{qbqm<Ms<!ose<X?!lie<Okizqz<!wMk<Kg<!gm<mOu{<Mole<Xl<!-ke<!
hqxh<H!uvziX!%xh<hm<Mt<tK/!
!! -K! out<jt! fqxliekiBl<! wu<uqk! uisje! -z<zikkiBl<?!
yVuqk! givLt<tkiBl<?! -K! sqxqb! htqr<G! gx<gjt! OhiziuK!
nz<zK! ohiqb! htqr<G! gz<jzh<OhiziuK! -Vg<Gl</! -jk!
ofVh<hqzqm<miz<! ouG! -zGuib<! dVGl</! ! 3:6°! wiqk<kiz<! ohir<gqh<!
Hjgbib<h<! hxf<KuqMl</! ! -jk! hkr<gqk<kz<! )hqtUhMk<kqeiz<*!njvh<!
hqvgislie! nz<zK! out<jtbie! hthth<Ht<t! ohicbiGl</!!
uQvlieK!fQiqZl<?! sivibk<kqZl<! =kiqZl<! kivitlib<g<! gjvBl</! fQOviM!
wu<uqkk<! kjmBlqe<xqg<! gzf<KOhiGl</! ! -e<el<! gxqBh<H?! fuis<sivl<!
we<El<! -ux<Xotie<OxiM! Osi<g<gh<hm<miz<! nkqsQg<gqvl<! gjvBl<!
ke<jlBjmbKl<?! -vsl<! okimi<hie! geohiVt<gtqz<! fQiqz<!
gjvbk<kg<gkie!-KOu!lgi!Lg<gqblieKlil</!
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! Njgbiz<! -K! osbfQIgtqZl<?! kqviugk<kqZl<! nkqgligs<!
Osi<g<gh<hMgqxK/! ! -f<kg<! gm<cbqe<! lQK! ogiR<sl<! S{<{il<jhk<!
kmuqeiz<! squf<K! gi{h<hMl</! ! uQvh<ohicjbs<! S{<{il<H! fQVme<!
gzf<kiz<!lR<st<!fqxlie!u{<mz<!ncbqz<!hcf<K?!hqe<ei<!nK!squf<K!
OhiGl</! -K! hzlie! H,kfisgiiq! we<hi</! ! nkiuK! -jk!
dm<ogi{<miz<! dmzqZt<t! kiKg<gt<! nPgqh<Ohigilz<! -Vg<g!
osb<gqx! lVf<K/! -jk! lVf<KgOtiM! Osi<k<kiz<! svg<Ggt<! lcf<K?!
lg<gqk<! kl<! G{r<gt<! ogm<Mh<Ohigilz<! gig<Gl<! G{Lt<t! lVf<K!
we<hOk/!!uQvlieK!juh<H!svg<G/!!
Sju!! ! ! .!! giIh<H!dh<H!
uQiqbl<! ! ! .! ouh<hl<!
hqiqU!! ! ! .!! giIh<H!
osb<jg! ! ! .! dmx<Okx<xq!
! ! ! ! ! ! gqVlqfisqeq!
! ! ! ! ! ! nPgzgx<xq!
! ! ! ! ! ! H{<[{<mig<gq!
su<uQvjuh<H;< Q << Q << Q < !
!! H,vl<!91?!gxqBh<H!91?!KVS!51?!hcgivl<!31?!ohim<cZh<H!31?!H,fQX!
31?!ne<eOhkq! 21?! fus<sivl<! 6! hr<Ggtig!-jugjt!fqXk<okMk<K?!
njvk<Kg<! Gh<hqbqzqm<M! &c?! sQjzl{<! osb<K! wiqk<K?! -xg<gqg<!
Gtqi<f<k!hqxG!hiIjubqm<miz<!&cOlz<!njmbib<!uQvl<!hcf<kqVg<Gl</!
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!
-Vk<kqmOu!su<uQv!juh<Hg<OgT< < Q < << < Q < << < Q < < !
! wpqzie!oucBh<HfiZ!hk<Khzf<kie<< < < << < < << < < <!
ohiVk<kqmOu!sQelK!nR<S< Q << Q << Q < hk<Khzf<kie<< < << < << < <!
! Hgpig!uqKv{<Mr<!gz<uk<kqm<M< < < < << < < < << < < < < !
uVk<kqmOu!Oleqs<six<!uqm<MNm<M< < < < << < < < << < < < < !
! ujgbig!uqz<Zgm<c!Bzvh<Ohim<M< < < << < < << < < < !
kiqk<kqmOu!gzsk<kq!uqkjeh<OhiM< < << < << < < !
! sg<gvlil<!hijejbk<!kie<OlOz&Om/< < < << < < << < < < !
!
&cOb!sQjzosb<K!nMh<hqOzx<xqQ < < <Q < < <Q < < < !
! LsqbiOk!hQr<giuqz<!gq{<{qjuk<Ks<Q < < < < <Q < < < < <Q < < < < <!
sicOb!k{Ozx<xqh<!hibLs<!si< < << < << < < lf<kie<< << << <!
! ke<Eg<Gt<!Oui<ju!Ohizqxr<Gl<hiV< < < < < << < < < < << < < < < < !
uicOb!ouTh<hig!uqxr<Gl<fQjv< < < Q< < < Q< < < Q !
! ujgbig!U,x<xquqM!lXgiz<fQjvk<< < Q << < Q << < Q <!
OkcOb!uQkVg<G!tjmk<Kjuk<Ks<Q < < < <Q < < < <Q < < < <!
! sqkvilz<!fQjvobz<zil<!uir<Guir<Og< Q < < < << Q < < < << Q < < < < !
.!OhigLequi<!juk<kqb!giuqbl<!2111!hg<< < < << < < << < < <.23:! !
! ! !
Nr<gqz!Ljx;<<< !
! -v{<M!hU{<M!-vsk<jk!32!½ nUe<^ <!ogf<kgk<!kqviugk<Kme<!
Osi<k<K?! -vshx<hl<! Ngqxujvbqz<! wiqk<Kg<! gib<s<sq! fe<xib<g<!
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GtqvNxqehqe<H?! 2 ½ hU{<m<! gxqBh<jhs<! Osi<k<K! hQr<gie<! gz<uk<kqz<!
ohick<Kh<?! hkr<gh<! hi{<mk<kqz<!-m<M!Ljxh<hc!osb<K!sqXg!sqXgk<!
kQjb!nkqgiqk<Kh<!hklibqe!hqe<ei<!Nxuqm<M!wMk<Kogit<tOu{<Ml</!!!
! ! ! !
uQvk<K~b<jlQ < <Q < <Q < < !
 Okjubie! ntU! uQvk<jkh<! ohick<K! Le<! hg<Guh<hMk<kqb!
heqfQjvuqm<M?! gz<&cBt<t! yV! g{<{icg<! Gh<hqbqzqm<M?!
Gh<hquib<g<G!&cbqm<M!oub<bqzqz<! fe<xib<s<!$OmXl<hc!juk<K!
ncg<gc! GZg<gq! uv! Ou{<Ml</! ! -u<uqkl<?! -v{<Mfit<! osb<K!
-vuqz<! heqbqz<! juk<K! uv!dh<Hg<! gm<Ml</! ! nu<uqkl<! gm<cb!
dh<jhs<!Osgiqk<K!wMk<kOk!K~b<jlbie!uQvliGl</!
 yV! hzl<! )46! gqvil<*! uQvg<gm<cg<G?! lqtGg<! GcfQI! uqm<M! NX!
l{q! Ofvl<! SVg<Gg<! ogiMk<Kh<! hqxG! lqtGg<! gz<gk<kqx<Gt<!
juk<K?!yV!hi{<mk<kqz<!njvh<hc!gxqBh<Hme<!yV!hzl<! )46gq*!
$mjeg<! gzf<K! nkx<Gt<! Olx<hc! uQvk<jkh<! Hjkk<Ks<! sqz!
l{qOfvl<!sqX!kQbiz<!wiqk<K!wMg<g!Sk<kqbiGl</!
 -tfQiqz<! sqxqK! $mjeg<! gzf<K! yV! hijebqzqm<M! uQvk<jkg<!
Kzibf<kqvlig!fQiqz<!hmilz<!njvl{q!Ofvl<!wiqk<K!wMk<kz</!
.!G{himl<!kiKsQu!uGh<H< Q << Q << Q < ?!big<OgiH!juk<kqbl<< < << < << < <!
 yV!hr<G!uQvk<kqx<G!&e<X!hr<G!nkqglig!lqtjg!gR<sq!szl<!
uqm<M!olPG!hklig!njvk<K!uQvk<kqx<G!nr<gq!H,m<c!sQjzbqz<!
Lcf<K!-tfQiqz<!nPf<kilz<!Kzi!wf<kqvlig!gm<c!njv!sill<!
wiqg<g!Sk<kqbiGl<! ! ! ! .!sqgqs<si!vk<e!kQhl<< < Q << < Q << < Q <!
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 Lm<jmbqe<! out<jtg<gVuqz<! yV! fit<! Dxjuk<okMg<g!
Sk<kqbiGl</!
.ke<uf<<< <kqiq!Gpf<jk!uigml<!< < << < << < < !
 hcgivl<! yV! hzl<! )46gqvil<*?! $me<! yV! hzl<! )46gqvil<*!
-v{<jmBl<!ohick<K!juk<Kg<!ogi{<M?!uQvg<gm<cg<G!ogiR<sl<!
ogiR<slib<!gqvisl<!ogiMk<K!wMk<kz<?!gqvisl<!ogiMg<Gl<ohiPK!
uQvl<!Hjgbiu{<{l<!hiIk<Kg<!ogit<tOu{<Ml</!
!
 su<uQvk<jk! yV! hQr<gieqzqm<M?! nK! LPGl<hc! Ljzh<hizqm<M?!
hiz<! LPuKl<! S{<Ml<ujv! oub<bqzqz<! dzi<k<kq! obMk<Kg<!
ogit<tz<?! Ljzh<hiZg<Gh<! hkqzib<h<! hSuqe<hijz!
dhObigqh<hK!d{<M/!
. G{himl<!kiKsQu!uGh<H< Q << Q << Q < !
!
 gx<H,vk<jk!Kjtk<K?!nk<Kjtbqz<!uQvk<jk!juk<K!gx<H,vk<kiz<!
&c! ogiTk<kqbhqe<! wMk<K! yV! Ym<cz<! gf<kgk<jk! ohick<Kh<!
Ohim<M! ncbqz<! kQbqm<M?! dVgq! fqx<Gl<OhiK! uQvk<jk! olKuig!
Hvm<c!wMg<g!Sk<kqbiGl</!
.!hkqoe{<!sqk<ki<!vi\juk<kqb!Ohikqeq< < < << < < << < < < !
 higx<gijbh<! hqtf<K! fMuqz<! su<uQvg<gm<cjb! juk<Kg<!
gbqx<xiz<gm<c?!Kzibf<kqvlib<! fQiqz<!LPgilz<!!-tfQi<!nz<zK!
hps<six<xqz<! yV! l{q! Ofvl<! wiqk<K! wMg<g! -jugTl<?! -ju!
Ohie<x!hqxUl<!NGl</!
.!G{himl<!kiKsQu!uGh<H< Q << Q << Q < !
 su<uQvl<!S{<{il<OhiM!six<Xli!l{g<g!ofb<bqz<!ouu<ulqz<!
Sk<kqbiG///////////////////////!
! ! ! ! ! .!nlqi<k!sigvl</< << << < ! !
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ohiKG{l<<<<!
! ! “Ge<loliM!Gm<mr<!ogicbueq!zk<kqvm<M< < < < << < < < << < < < < !
! ! Ke<lir<!gqsh<!oh< < << < << < < Vg<gR<!$jzOfib<!< < << < << < < .!ue<jlBX<<< !
! ! gilqbh<H{<!{ikqbOfib<!g{<mix<su<< < < < < << < < < < << < < < < <!
! ! uQvoeER<!silqfi!lk<jkBs<!siqQ < < <Q < < <Q < < < ”! !
!! su<uQvk<kqe<! filk<jk!ds<siqk<kiOz!Ge<ll<?!GjxOfib<?! kQr<jg!
uqjtuqg<gqe<x! lgi! uikOvigr<gtqe<! %m<ml<?! KIlilqs! uti<s<sq?!
$jzOfib<gt<?! ue<jlohiVf<kqb! oh{<! Ohigk<kqeiz<! uqjtgqe<x!
)ogiXg<G?!njvbih<H!Lkzqb*!H{<gt<!Ngqb!-ju!fQr<Gl</!
 -kje!hzujgh<hm<m!g{<O{ib<gTg<Gl<!dhObigqe<xei</!!
 -jlh<hV?! hVLjt?! uqv{! Sg<gqve<! ?! Gf<kl<?! hmzl<?!
osixqh<hqz<zl<?!fQIh<hqz<zl<?!gpjz?!Gujt?!g{<$M?!-jlkch<H?!
-jls<squh<H?!gjvbik!H,!Lkzqbe!kQVl</!
! !
ntU;!
! 2/32 !dTf<okjm!)3lqgq*!.! 2/16 dTf<okjm!)5!lqgq*! !
dhObigr<gt<< << << <;!
 hiiqs!uiB?! gQz<! uiB?! gQz<hqch<H!Lkzqb!uik! Ovigr<gTg<Gl<?!
N{<Gxqbqz<!gi[l<!ogiMg<G!uqbikq?!gqvf<kq?!H{<?!Hjv!Ohie<x!
Ofib<gTg<G!ogiMg<gzil</!
.!sqk<ki<gt<?!Lequi<gt<!nVtqb!!!!< < < < << < < < << < < < < !
!!fl<fim<M!j< << << < uk<kqbl<!hg<!< < << < << < < .!275!
!
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Svl{<m!uiB!se<eq!okimi<ut!Glvg<g{<me<< < < < < << < < < < << < < < < <!
uVeq]r<!g{<mlijz!uikl<!uqh<HVkq!Ogijp< < < << < < << < < < !
djvohV!Ofib<!gvh<hEl<!Gk<Kh<!HxuQs<sqjp< < < < < Q << < < < < Q << < < < < Q < !
sVuqb!gqvf<kq!Gm<mR<!su<uQvf<!okijzg<GliOl/< < < < Q < << < < < Q < << < < < Q < < ! !! !
! ! ! ! ! ! .!nlqi<k!sigvl<<< <!
 G]<ml<?!Ge<ll<?!OlgOfib<gt<?!lgiuik!Ovigr<gt<?!$jz!
Lkzqbe!G{liGl</!
.nEhu!juk<kqb!Oku!vgsqbl<!hg<!< < << < << < < .!92!
uQvo\bfQIQ QQ QQ Q !
!! uQvl<?!fuis<sivl<!ujgg<G!21!dTf<okjm!)761lq/gqvil<*!fqXk<K?!
Sk<k! fQI! Lg<giz<! Hm<cbqz<! )611lq/zq*! gzf<K! gjvk<Kg<! ogit<tUl</!!
-kje!41!Ktqujv!ogiMg<gzil</!!)jh]s!gz<hl<*!
lgiuQv!olPGQQQ ! !
! uQvl<! hzl<! ye<Xg<G! )46gqvil<*! yV! hc! )2/4zqm<*?! LVr<jgh<!
hm<jm<! six<jxs<! SVg<Gg<ogiMk<K?! nkEme<! yV! hzl<! )46gqvil<*!
H,vk<jkBl<?!yV!hzl<! )46gqvil<*!-zqr<gk<jkBl<!Sk<kq!osb<K!Osi<k<K!
Lg<gMG! ujgg<Gh<! hzl<! ye<X! )46! gqvil<*! sqk<kqv&z! Oui<h<hm<jm!
hzl<!)321!gq*!Ngolik<kl<!23!hzk<jks<!)531!gqvil<*!Osi<k<K?!Ou{<cb!
ntU! OkEl<! Ljzh<hiZl<! uqm<mjvk<Kg<! gjmsqbqz<! Gr<Glh<H,?!
OgiOvisel<?! hs<jsg<! gVh<H,vl<! ujgg<G! yV! uvigoejm! )5/3gqvil<*!
Osi<k<K!olPgib<!njvk<Kg<!ogit<tUl</!
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!
ntU! ;!ye<X!Lkz<!-v{<M!hbxtU/!
kQVl<!Ofib<Q < <Q < <Q < <!;!uikOfib<?!Olg!Ovigr<gt<!
hk<kqbl<< << << <! ;!hiZl<!OsiXl<!
Gxqh<H<<< ! ;! lgiuikOvigr<gtqz<! lzk<jkg<! gpqg<g! Ou{<cbqVh<hqe<!
uitl<! Osi<k<k! “lzr<gpqg<Gl<! uQv! olPjg”! Nt<uK!
hpg<gk<kqzqVg<gqxK/!
!
uQvlik<kqjv!)kqiqOkim!lik<kqjv*Q < <Q < <Q < < !
! “lqtG!fiz<!uQvolie<X!uQp<k<kjvbg<!gib<fQI< Q < Q < < < < Q< Q < Q < < < < Q< Q < Q < < < < Q !
! lqtgtU!V{<jm!uqvuqk<!< << << < .!ktvilz<<<<!
! Lk<Okim!L{<mieiz<!&m<omie<X!kg<ghc< < < < < << < < < < << < < < < < !
! Lk<Okim!lik<kqjvbi!Le<< < << < << < <”/!
! Sk<kq! osb<k! uQvl<! yV! hr<G?! lqtG! fie<G! hr<G! -v{<jmBl<!
lqtGg<! GcfQiqeiz<! fe<xibjvk<K/! lqtgtuib<! dV{<jm! osb<K!
dzi<k<kq?! kg<g! nEhier<gtqz<! ogiMk<Kuv! Lk<Okimr<gtqeiz<!
d{<mil<!Svl<!Lkzqb!hq{qgt<!fQr<Gole<hkil</!
uQvl<!OsVl<!hqxlVf<Kgt<Q < < < <Q < < < <Q < < < <;!
uQvvs!hx<hl<Q < <Q < <Q < <;!
ntU! ! ;! h{oujm!)599lq/gq*!
nEhiel<<<<! ! ;! ouz<zl<!
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!
su<uQvs<osf<K~vl<< Q < < << Q < < << Q < < <!;!
kQVl<!Ofib<gt<Q < < <Q < < <Q < < <! ;!! Svl<?!se<eq?!hqkx<xz<?!uif<kq?!Ohkq?!$jzOfib<gt</!
o\buQv!v{sqr<gq!gbqXQ <Q <Q < !;!!
! nEhiel<<<<! ! ;! Sk<kfQI!!
! )-g<gbqjx!Yvi{<M!hpg!juk<k!hqe<Oh!dhObigqk<kz<!Ou{<Ml</*!
nbuQv!osf<K~vl<Q < <Q < <Q < <!;!!
ntU! ! ;!! 2!Ge<xq!)241!lq/gq*!
nEhiel<<<<! ! ;! hjeouz<zl<!
kQVl<!Ofib<Q < <Q < <Q < <!! ;! $jz?!Gm<ml<?!uq]g<gc?!uikfQI!
uQvolPGQQQ ;!
! ntU! ! ;!! 2!Ge<xq!
! kQVl<!Ofib<Q < <Q < <Q < <!! ;! gQz<!uiB?!liIH!Ofib<?!jggiz<!!
Gjms<sz<?!hiiqs!uikl<?!n{<muikl<?!
fiqk<kjzuikl</!
uQvS{<{l<Q < <Q < <Q < <;!! ! !
! ntU! ! ;! 2!–!3!niqsqobjm!)76!–!241lq/gq*!
! nEhiel<<<<! ! ;! sqx<xil{g<G!w{<o{b<!
! kQVl<!Ofib<Q < <Q < <Q < <!! : fu&z!Ljtgt<!!
! !
uQvhkr<gl<Q < <Q < <Q < <;!
! ntU! ! ;!! ½!Lkz<!2!niqsq!wjm!)43/6!–!76lq/gq*!
!
! nEhiel<<<<! ! ;! hjeouz<zl<?!fim<Ms<si<g<gjv?!!
ou{<o{b<!
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!
! kQVl<!Ofib<gQ < <Q < <Q < < t<< <<! ;! Ge<l!Ofib<gt<?!Gm<m!Ofib<?!$jz?!!
se<eq!Okiml</!
!
hR<sH,k!osf<K~vl<< < << < << < <;!
! ntU! ! ;!! ½ Lkz<!2!Ge<xq!)76!–!241lqgq*!
! nEhiel<<<<! ! ;! hjeouz<zl<?!uqtg<og{<o{b<!
! kQVl<!Ofib<gt<Q < < <Q < < <Q < < <! ;! nm<mGe<ll<?!n{<muiB?!$jzgm<M?!!
OlguiB?!ohVubqX?!se<eq?!Okiml<! !
.!nEOhig!juk<kqb!fufQkl<< Q << Q << Q <!higl<!<<< .!8!hg<!55<<< !
hR<s!Lg!osf<K~vl<< < << < << < <;!
ntU! ! ;!! 2!–!3!niqsqobjm!
! !
!
nEhiel<<<<! ! ;! hjeouz<zl<?!Oke< 
!
kQVl<!Ofib<gt<Q < < <Q < < <Q < < <! ;! Svl<?!se<eq?!Olgl<?!gisl<!
! !
! ! !  
.!nEOhig!juk<kqb!fufQkl<!higl<!< Q < << Q < << Q < < .!8!hg<!58<<< !
giuQiqbs<!osf<K~vl<Q < < <Q < < <Q < < <;!
! ntU! ! ;!! 2!–!3!niqsqobjm 
nEhiel<<<<! ! ;! hjeouz<zl<?!-tgl< 
kQVl<!Ofib<gt<Q < < <Q < < <Q < < <! ;! gqvf<kqH{<?!NxiH{<?!npqv{l<?!HjvH{<?!!
Gpqh<H{</!
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hR<s$k!lik<kqjv< << << < ;!
nEhiel<<<<! ! ;! hjeouz<zl<?!si<g<gjv 
kQVl<!Ofib<gt<Q < < <Q < < <Q < < <! ;! Svl<?!se<eq?!sbqk<kqbl<!
.!nEOhig!juk<kqb!fufQkl<!higl<!< Q < << Q < << Q < < .!8!hg<!81<<< !
! !  
HxlVk<Kul<< << << <!
uQvh<HjgQ <Q <Q < ;!
! kQVl<!Ofib<Q < <Q < <Q < <!! ;!! gqvf<kqH{<?!njvbih<H?!hqtju/!
uQvfQIQ QQ QQ Q !;!
kQVl<!Ofib<Q < <Q < <Q < <!! ;! H,s<sqgjt!ogiz<zz<?!uqv{r<gjt!gPUkz<!
uQvgtql<HQ <Q <Q < ;!
hbe<<<<!;!H{<gtqe<!lQK!H,s!uqv{l<!NGl</!
nlqi<k!ou{<o{b<< < << < << < <!
! kQVl<!Ofib<Q < <Q < <Q < <!! ;!! hqtju?!liIhqz<!N{qh<H{<?!njvbih<H?!!
g{<mlijz?!outq&zl<! !
vsg<gtql<H< << << < ! ! ;! kch<Ht<t!uqv{l<!kQVl</!
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hutl<<<<!
OuXohbi<gt<< << << <:!
! uqk<KVll<?!Kgqi<?!Kh<H?!hqvuitl<?!uiiqkqk<k{<M?!osf<k{<Mlijz!
“YIg<Ogijz!sr<golitqi<!hupl<ou{<!Lk<k!fQIh<hM!Lh<hqOeijmf<K< < < < < < Q < < << < < < < < Q < < << < < < < < Q < < < ” 
we<x! ncbiz<! hupl<! gmz<hM! kqvuqbr<gt<! Jf<kEt<! ye<X! we!
nxqbzil</!
!! hupl<! ful{qgTt<! ye<xiGl</! ! uzEjmb! sjk! gmzqz<!
uQp<f<K! fx<huplibqx<X! we<hKl<! OkOuf<kqveqe<! u\<\qviBkk<kqeiz<!
ljzbqe<!sqxGgt<!ogib<bh<hm<m!gizk<Kg<!GVkq!gmzqz<!Ohib<!uQp<f<K!
ogich<huplibqx<X!we<hKl<!Hvi{!uvziX/!
!! gmzqz<!uiPl<!dbqiqer<gtqz<!yVujg!F{<[bqiqbqe<!Hxg<%Om!
hupl<! we<X! njpg<gh<hMgqxK/! hizqh<! we<x! huth<! H,s<sqgtqe<!
ke<jlg<Ogx<h!Nbqvg<g{g<gie!hupr<gt<!gmzqz<!dVuigqe<xe/!
gmzqzqVf<K! gqjmg<Gl<! giz<sqbl<! giIOhijem<jm! huph<H,s<sqgt<!
kr<gTg<Gt<! Wx<X?! hiKgih<hig! sm<mgr<gjt! gm<cg<! ogit<gqe<xe/!!
-f<k!sm<mgr<gtqe<!okiGh<Oh!hupl<!NGl</!LP!gizeqgtqe<!olik<k!
sm<mgl<!Corallam weh<hMl</!!!
! -kqz<!squh<H?!fQzl<?!gVh<H!we<x!ujggt<!dt<te/  
huph<H,s<sqbqe<! uibqz<! kjz! dt<tK/! ! -K! uijbs<Sx<xqZl<!
d{i<fQm<sqgjt! ogi{<Mt<tK/! ! -jugTg<G! g{<! giK! gqjmbiK/!!
ke<!Olz<!Okiz<!hGkqbqz<!Calicoblast we<x!osz<gjt!Svg<gs<!osb<K!
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hiKgih<hie! sm<mgr<gjt! gm<cg<ogit<gqxK/! -f<ks<! sm<mgr<gt<!
S{<{il<Hhcgr<gtqe<! nMg<Gk<okimi<! NGl</! ! -f<k! Hxs<sm<mgl<!
gq{<{l<!Ohie<x!Gpqf<k!njlh<H!ohx<xqVg<Gl</!
hup!H,s<sqgtqe<!dmz<!dXh<Hgjt!-v{<migh<!hqiqg<gzil</!!!
2/ lilqsh<hGkq! .! H,s<sqbqe<!Olz<higl<!uib<?!d{i<fQm<sq?!!
\Qv{l{<mzl<!
3/ sm<mgh<hGkq! .! we<Hg<%M!
!! huph<H,s<sqgt<! -Vupqgtqz<! kr<gt<! -ek<jkh<!
ohVg<gqogit<gqe<xe/!uqzr<gqer<gjt!Ohiz<!!hizqe!Ljxbqz<!ye<X/!!
kiuvr<gjt! Ohiz<! gqjtgjt! d{<mig<gq! -eh<ohVg<gl<! osb<kz<!
lx<oxie<X/!!
!! H,s<sqgt<!hch<hcbig!gm<Muqg<Gl<!sm<mgr<gtqe<!okiGh<Oh!hupl<!
NGl</! ! weOu! hupr<gtig! fl<! jgbqz<! gqjmh<hK! huph<H,s<sqgtqe<!
wZl<H!%Mgt<!NGl</!
lqz<zqOhiI<<< ! we<hui<!hupr<gtqz<!gjzlie<!ogil<H!hupl<?!lqtG!!!!
hupl<!we<x!-Vujggt<!dt<te!we<X!%xqeiI/!!!
NIk<OkiOsiui<<< !we<hui<!hupr<gtqz<!8611!hupr<gt<!dt<te!we<X!
%xqeiI/!
!! lqg!ouh<hlie!Nplqz<zik!gmz<fQiqz<!fe<G!ospqk<K!uti<gqxK/!!!
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huph<!hijx!dt<t!-mr<gt<< < < << < < << < < <!
 nm<zi{<cg<!ohVr<gmz<?!hsqhqg<!ohVr<gmz<?!-f<kqbh<ohVr<gmz<!
 giqhqbe<!gmzqe<!kQUgtie!0HOtiiqmi!ohi<&mi?!ou <^m<!
-{<C <^!
 lizk<kQU?!zm<sk<kQU?!viOl <^uvl<!
 N <^kqOvzqbiuqe<!umgqpg<G!hsqhqg<!ohVr<gmzqz<!fQ{<m!
hupk<kqm<M!dt<tK/!nkeiz<!-kje!“hupg<gmz<< << << <”!we<Ox!
%Xgqe<xei</!
 hupr<gt<!fe<G!Lkqi<s<sqbjmb!hk<K!uVmr<gtigqe<xe/!
 hupk<kqe<!yh<hmi<k<kq!3/79!
Osikje!
! hupk<kqe<!lQK!yVKtq!jam<OviGOtiiqg<!nlqzk<jks<!Osi<k<kiz<!
giIhe<.jm.Ng<jsM! we<x! uiB! outqh<hm<M! Fjv! d{<miGl</!!
giz<sqbl<! giIOhiOem<Ml<?! NsqMl<! Osi<f<K! gii<he<.jm.Ng<jsM!
outqh<hMgqxK/!!Ohizqbie!hupk<kqz<!Nsqm<!uqjeHiqbiK/!
.Lk<Kl<!hupLl<!hg<gl<;!63< < < < << < < < << < < < < !
!! hup!l{qg<Gg<!G{r<gt<!NX< << << < ! we<Xl<?!Gx<xr<gt<!NX< < << < << < < ! we<Xl<!
%xh<hm<Mt<te/! sqf<K~vl<?! osl<l{q?! osr<gib<?! LSLSg<jgg<geq?!
uQjvg<geq?! K~Kjtg<geq! NXl<! G{r<gt<! hqtU?! Lmg<G?! Kjt?!
gVh<H?! kqVgz<?! outqvz<! -ju! NXl<! Gx<xr<gt</! ! -kje?!
kqVou{<gim<mcgt<! Hvi{k<kqz<! “hut! fx<G{l<< << << <”! we<El<! Lkx<!
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Gxqh<jhBjmb! uqVk<kk<kqeiz<! nxqbzil</! ! G{l<! fie<G?! Gx<xl<!
&e<X! we<X! %Xujk! “nu<upqbqx<! hMhue< << << < ”! we<x! ncjbBjmb!
kqVuqjtbimz<!Hvi{s<!osb<Btqeiz<!nxqbzil</!
!! LVg<gl<! H,?! hSr<gqtq! &g<G?! osu<uvk<k! lzi<?! ogiu<jug<geq!
we<El<! -f<fie<Gl<! G{r<gt</! ! kqVgqg<Ogi[kz<?! HPuiqk<kz<?!
Lgolickzigqb!-l<&e<Xl<!Gx<xr<gt<!lx<Xl<!G{ligqb!fie<jgBl<!
oh{<! lg<gOt! n{qb! Ou{<Mole<hK! kqVuqjtbimz<! gVk<K/!
sqzh<hkqgivk<kqz<?! ogich<hup! uVg<gl<! gVh<hk<Ok! Kjtg<ghm<meUl<!
kqVg<G! LXg<G{<M! wPf<keUl<! Ngqb! -g<Gx<xr<gt<! fQr<gqbkib<!
osl<jllqg<Gs<! ospqh<Hme<! uti<f<kkib<! -Vg<gOu{<Mole<X!
%xh<hm<Mt<tjkg<!gQp<g<gi[l<!ncgtqeiz<!d{vzil</!
! “gVh<hk<!KjtbUr<!gz<zqjm!Lmr<gZf<< < < < < << < < < < << < < < < <!
! kqVg<G!fQr<gqb!osr<ogic!uz<zqBl<< Q < < < << Q < < < << Q < < < <” 
 
 “Okuq!Bvk<jkOfi<!osh<hziGf<!Kh<jh< < < < << < < < << < < < < !
! biuq!bqvkOf!viG!lUk<kqgf<< << << <!
! Okuqbve<!hQsR<!osh<H!lqjugOt< Q < << Q < << Q < < !
! Okui<!LkziOeiI!Oki<!iqjugOt< << << < ”!
!! hupl<! sg<kq! hQsligqb! gf<kgk<kqx<Gl<?! Lk<K! squ! hQsligqb!
-vsk<kqx<Gl<! fqgove<Xl<?! fuvk<kqek<kqz<! dbi<U! ohx<x! hupLl<!
Lk<Kl<!hiIukqjbh<!OhiZl<!hvlsqujeh<!OhiZl<!Ohi<ohx<X!uqtr<Gl<!
we<Xl<!Gxqh<hqmh<hm<Mt<tK/!
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hup!juh<H<<< ;!
! sr<Gk<K~t<!.!5hzl<?!zqr<gl<!¾!hzl<?!-v{<jmBl<!gz<uk<kqzqm<M!
osl<lxqbim<Ms<!sQl<hijz!sqXgs<!sqXg!uqm<M?!yu<ouiV!fiTl<!5!sill<!
nu<uiX! 4! fit<! njvk<K?! hupl<! Ohiz<! dVg<gq! kliqm<M! dzi<k<kq!
Dxjuk<k!ofz<jz!yV!hijebqz<!Lg<giz<uisq! Ohim<M!nke<! Olz<!
-jk! juk<K! nke<! OlZl<! ofz<jz! hijefqjxbh<! Ohim<M! hije!
uib<! &c! ofz<jz! nuqk<K! ofz<! ouf<k! hkk<kqz<! wMg<g! hup!
u{<{lib<!-Vg<Gl</!
! ! ! ! .nEOhig!juk<kqb!fufQkl</!higl<< Q < << Q < << Q < <.4!hg<<<<.253!
hupk<kqe<!G{l<< < << < << < <;!
! “SvOkiml<!JbLk<!OkimSvr<!gisl<< < < << < < << < < <!
 nVsqgQ!mk<kizil<!Nzl<!Q < < <Q < < <Q < < < .!ohVuqf<K<<< !
! fm<ml<!nkqkigl<!fiuxm<sq!OhiolitqBr<< < < < << < < < << < < < <!
! gqm<Ml<!hupk<kix<!Ogt<< < < < << < < < << < < < <”!
!! Svk<kqZ{<mil<!Okiml<?!ghl<?!se<eqhikSvl<?!!-Vlz<?!nOvisgl<?!
uqm! sf<Kg<gtqeiz<! d{<mil<uqml<?! kiK! fm<ml<?! kigl<! fiuqZ{<mil<!
SvSvh<H!-jugt<!fQr<Gl</!!siQvk<kqx<Gg<!gif<kq!d{<miGl</!!!
! dx<x! f{<hjeh<Ohiz?! -K! Oseikqhkqbigqb! Osk<Kll<!
nkqgh<hm<m! gizk<K?! njkg<! Gjxg<Gl<! we<hjk?! “hqvuit! hx<hlK!
hqvkieq!fm<hil<”!we<x!Okve<!uig<gizxqbzil</!
 26 
hup!Sk<kq;<<< !
 yV! hzl<! )46gqvil<*! hupk<kqx<G! NXhzl<! )321! gqvil<*!
OhiQs<sr<gt<jt! gijzbqz<! uqm<M! lijzujv! oub<bqzqz<!
dzi<k<kq?! lXfit<! gijzbqZl<! Hkqkib<! Olx<hc! gt<jt! uqm<M!
oub<bqzqz<! jug<gUl</! ! -u<uqkl<! Jf<KLjx! osb<K! fQIuqm<Mg<!
gPuq! wMg<gs<! Sk<kqbil</! ! -kjeh<! hx<hl<! Lkzqb! lVf<kigs<!
osb<K!upr<gzil</!
 yV! fit<! LPuKl<! hps<six<xqz<! Dxjuk<K?! lXfit<! ouf<fQI!
uqm<Mg<!gPuq!obMg<gs<!Sk<kqbil</!
 hupk<jk! yV! sqX! ohim<mzligg<! gm<c! sqX! oki{<cg<Gt<!
Lg<giz<uisq! Osix<Xg<! gx<xijp! siXuqm<M! nkqz<! Olx<hc!
ohim<m{k<jk! gqpqgm<c! okir<g! uqmOu{<Ml</! ! ohim<m{lieK!
hik<kqvk<kqe<!ncbqz<!hmilz<!sx<X!dbvligOu!okir<gOu{<Ml</!!
uqm<m! sixieK! S{<cehqe<! wMk<K! fQI! uqm<M! gPuq! dzi<k<kq!
wMk<Kg<!ogit<t!Ou{<Ml</!
! !
hup!hx<hl<!< << << < !
! yV! hzl<! Sk<kq! osb<k! hupk<jk! wMk<K!kqVuk<kq!-jzs<siX?!
ogie<jxs<!s&zs<siX?!Our<jg!s&zs<siX?!out<tVg<ge<!s&zs<siX!
Lkzqb! siXgtqz<! Ljxh<hc! njvk<K! dzi<k<kqh<! Hmlqm<M! wMg<g!
hx<hliGl</!
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ntU! ;! lqtgqz<!ye<X?!-v{<M?!&e<X?!fie<G?!Jf<K!%Xgtil</!!
-ju!LjxOb!dk<kll<?!lk<kqll<?!nkll<?!K{qH?!neilk<kiGl</!
!
nEhiel<<<<! kQVl<!Ofib<gt<Q < < <Q < < <Q < < <!
ofb<! gbOvigk<jk!Osi<f<k!dh<H!uif<kq!
hSf<kbqI! gMh<H!uikl<!
hSOliI! fMg<Guikl<!
hSl<hiz<! ghSvl<!
hjeFr<G! ghgisl<!
Ktsqs<siX! gz<zQvz<uQg<gl<!
fQI! hqch<Huikl<!
-tfQI! hqk<kgisl<!
!
hx<hk<jk!d{<[l<!gizl<< < < < << < < < << < < < <;!
! “uqk<KVlk<!kqVfQx<jx!Bjvg<Gr<!gijz< < Q < < << < Q < < << < Q < < < !
! ! Olzie!h{<ckOv!bxqui!viOvi<<< !
! hk<kjvlix<< << << <!Xs<Su{l<!Ouoxie<!xz<z< < < << < < << < < < !
! ! hgvtju!lqtgqjzf<K!hiz!kiGl<< << << <!
! uqk<kolE!uB{k<Okt<< < << < << < <! uqz<lQ!eigi< Q< Q< Q !
! ! OlzqVg<G!lqmh<hj{Ob!uqzg<gi!lx<jx< < < << < < << < < < !
! bk<kjvk<!kKff<kqg<!giBt<!Ouk< < < < << < < < << < < < < !
! ! ligllqh<!hcbicolb<!bjlU!kiOe< << << < ”!! ! .!liHvi{l<<<<!
 28 
!! -h<hx<hk<kqjeg<! ogit<Tl<! gizl<?! giIk<kqjg?! liIgpq?! hr<Geq!
fQr<gqb!lx<jxb!ye<hK!likr<gTliGl</!!!
Wx<x!fqzl<!< << << < .!!lVkl</!
hx<hk<kqe<!lgqjl;< < << < << < < !
! -K! uqgx<hk<Kme<! himg<%cb! okieqjb! fQg<gqs<! Sk<k!
Svr<gjtBl<?! fjv?! kqjv?! &h<H<! sig<gimigqb! Gx<xr<gjt! fQg<gqg<!
gibsqk<kqjbBl<!Okg!ue<jljbBl<!ogiMg<Gole<hjk?!
! “sqf<K~vk<Kh<!himmjz!Osi< < << < << < < <gib!u{<jlB{<mil<< < < << < < << < < <!
! sqf<K~vk<Kh<!himmjz!osb<BLe<Oe< < < < << < < < << < < < < ” 
hk<kqbl<< << << <!
! -kje!d{<[r<gizk<Kh<!HjgbqjzjbBl<!oh{<!Ohigk<jkBl<!
kuqi<g<g! Ou{<MuOk! hk<kqbk<kqe<! -bz<H/! ! -jk?! “hqvl<hk<kqvLl<!
-tl<hqcBl<!ui<s<sqkOl”!we<El<!Okve<!himziz<!nxqbzil</!
!
osf<K~vl<< << << <!
! yV!hzl<!hupk<jk!heR<siX?!hVk<kqs<siX?!Yiqkp<!kiljvs<siX?!
dk<kil{qs<siX?! gLgR<siX?! gml<hqe<siX! -jugt<! yu<ouie<xiZl<?!
keqk<keqbig! njvk<K! Hmlqm! Ou{<Ml</! ! hx<hk<kqx<G! osie<e!
uqkqLjxgjt!-kx<G!n[siqg<gUl</!
ntU!
! lqtgqz<!ye<X?!-v{<M?!&e<X?!fie<G?!Jf<K!%Xgtil</!!-ju!
LjxOb!dk<kll<?!lk<kqll<?!nkll<?!K{qH!neilk<kiGl</!
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! nEhiel<<<<! kQVl<!Ofib<gt<Q < < <Q < < <Q < < <!
ouf<fQI! -vk<k!&zs<$M!
si<g<gjv! hUk<kqvl<!
our<gibs<siX! sk<kq!Ge<ll<!
nkqlKvl<! $kgse<eq!
liuqzr<gh<hm<jms<siX! gqvi{q!
!
hups<S{<{l<< < << < << < <!
! Sk<kq! osb<k! hupk<jk! yV! sm<cbqz<! Ohim<M! wZlqs<sl<!
hps<six<jxBl<! Htqk<k! OlijvBl<! sllig! gzf<K!nkqz<! uqmOu{<Ml</!!
huplieK! 5! nr<Gzl<! Np<f<kqVg<gOu{<Ml</! ! -kje! nMh<Ohx<xq!
sqXkQbig!wiqk<K!fQI!S{<ce!hqe<H!yV!fit<!oubqzqz<!juk<K!Lbz<!
-vk<kk<jk!uqm<M!hqsxq!oub<bqzqz<!juk<K!lXfit<!Ym<czqm<M!OlOziM!
&c! sQjzl{<! osb<bilz<! 411! hzl<! uxm<cbqz<! Hmlqm<M! Nxqehqe<!
wMg<g!gMr<givs<!S{<{lib<!-Vg<Gl</!
ntU! ! ;! 3.4!Ge<xqobjm!)371!–!5:1lq/gq*!
Kj{lVf<K! ;!! ou{<o{b<?!hSuqe<!ofb<?!Oke<!
kQVl<!Ofib<gt<! ;!! sbl<?!-Vlz<?!Suisgisl<!
! ! ! .!nEOhig!juk<kqb!fufQkl<!higl<!4!hg<!< Q < < << Q < < << Q < < < .!24:!
!
!
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hqs<sq<<< !
OuXohbi<gt<< << << <!
! hqk<K?!hqs<S!
! hqs<S!we<hK!hqk<k!jhbqz<!OsVgqe<x!fQviGl</!!hS?!wVjl?!NM?!
lie<?! he<xq?! fib<?! H,je?! lbqz<?! lQe<?! hil<H! -jugtqEjmb! hqs<S!
lVf<Kgtqz<!keqbigUl<?!%m<migUl<!Osi<g<gh<hMgqxK/!
osb<jg<<< ;!
 lzlqtg<gq!
dhObigr<gt<< << << <;!
 w0G!Sk<kq!osb<b!out<tim<M!hqs<S!hbe<hMk<kh<hMgqxK/!
 out<tim<M!hqs<S!Lx<xqb!sk<kqs<!sivj{!Oujvbqm<M!hiuje!
osb<K!wMk<K?!ff<kqbium<m!H,s<siX!uqm<M!Okb<k<K!g{<gtqz<!
uqm!:7!g{<uqbikqgTl<!fQr<Gl</!
 gim<MsQvgl<?! dzi<f<k! kvibqjz! sloujm! wMk<K! $v{l<!
osb<K! gz<uk<kqzqm<M! out<tim<ce<! hqs<S! uqm<M! fie<G! fit<!
njvk<K! Okx<xie<! ogim<jmbtU! lik<kqjvosb<K! fqpzqz<!
dzi<k<kqg<ogit<tz<! Ou{<Ml</<! -keiz<! ou{<Gm<ml<! kQVl</!!
-jk!OlZg<Gl<!H,SuK{<M/!!
 -zqr<gk<K{<jm! out<tim<M! hqk<kjhg<Gtqm<M! uib<higk<jk!
gbqx<xiz<! gm<c! SVg<G! ogiMg<gUl</! -u<uqkl<! hzLjx!
osb<kiz<!zqr<gl<!gm<Ml</!
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 Htqh<hqs<sqz<! -zur<gk<jk! Dxuqm<M! dzi<k<kq! Suisg<gis!
Ofibqz<! kqel<! 4! Oujt! yu<ouiV! -zur<gk<jk! Sjuk<K!
nVf<kq!hiz<Gcg<g!nf<Ofib<!fQr<Gl</!
.!G{himl<!kiKsQu!uGh<H< Q << Q << Q < !
juvu!lik<kqjvgt<<< <!njvg<g!hqs<S!hbe<hMgqxK/!
lOeigv!juvul<!.! gPjkh<hqs<S!
H,k!juvul<! .! H,jeh<hqs<S!
Sus<sf<k!juvul<!.! he<xqh<hqs<S!
sqk<k!juvul<! .! lQe<hqs<S!
giV{<b!juvul<!.! lQe<hqs<S!
gvuiz!juvul<! .! fib<h<hqs<S!
uqkiv{!juvul<!.! lie<!hqs<S! !
! ! ! ! .!sqk<k!juk<kqb!kqvm<M!< < << < << < < !
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MODERN ASPECTS 
 
IUPAC Name : MERCURY II CHLORIDE 
    MERCURY DICHLORIDE 
Other names : Mercury chloride 
    Corrosive sublimate 
Properties  
 Molecular formula : Hgcl2 
 Molar mass   : 271.52 g/mol 
 Appearance  : Colourless or white solid 
 Odor    : Odorless 
 Density   : 5.43 g/cm
3
 
 Melting point  : 276 °C, 549K, 529°F 
 Boiling point  : 304 °C, 577K, 579 °F 
 Solubility in water : 3.6 g/100ml (0 °C) 
      7.4g/100ml (20 °C) 
      48g/100ml (100 °C) 
 Solubility   : 4 g/100ml (Ether) 
Soluble in alcohol acetoucethyl acetate  slightly soluin bezene CS2  
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Refractive index  : 1.973 
 Acidity   : 3.2 (0.2M solution) 
Related compounds 
 Other anions  –  Mercury I fluoride 
     Mercury I bronide 
     Mercury I Iodide 
Other cautions  - Mercury III chloride 
Structure 
 Crystal structure  - Orthogonal 
 Molecular shape  - Linear 
 Dipole movement  - zero 
 Mercury chloride is the chemical compound of mercury & chlorine 
with formula Hgcl2.  This white crystalline solid is a laboratory reagent and a 
molecular compound.  Once used as a treatment for syphilis, it is no longer 
used for medicinal purposes because of mercury toxicity and the availability 
of superior treatments. 
 
Production  & basic properties 
 It is not  a salt but a linear trialtomic molecule, hence its tendency to 
subline.  In the crystal, each mercury atom is bonded to two close chloride 
 35 
ligends with Hg-Cl distance of 2.38° four more chlorides are more distant 
3.38A°. 
 Mercury chloride is obtained by the action of chlorides on mercury or 
mercury I chloride, by addition of hydrochloric acid to a hot.  concentrated 
solution of mercury I compounds such as the nitrate. 
HgNo3 + 2 Hcl → Hgcl2 + H2O + NO2 
 The main application of mercuric chloride is as a catalyst for the conversion 
of acetylene to vinyl chloride, the precursor to polyvinylchloride: 
C2H2 + HCl → CH2=CHCl 
  For this application, the mercuric chloride is supported on carbon in 
concentrations of about 5 weight percent. This technology has been eclipsed 
by the thermal cracking of1,2-dichloroethane. Other significant applications 
of mercuric chloride include its use as a depolarizer in batteries and as a 
reagent in organic synthesis and analytical chemistry  It is being used in 
plant tissue culture for surface sterilisation of explants such as leaf or stem 
nodes. 
Chemical reagent 
  Mercuric chloride is occasionally used to form anamalgam with 
metals, such as aluminium. Upon treatment with an aqueous solution of 
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mercuric chloride, aluminium strips quickly become covered by a thin layer 
of the amalgam. Normally, aluminium is protected by a thin layer of oxide 
making it inert. Once amalgamated, aluminium can undergo a variety of 
reactions. For example, it will dissolve in water (this can be dangerous, as 
hydrogen gas and heat are generated). Halocarbonsreact with amalgamated 
aluminium in the  Barbier reaction. These alkylaluminium compounds 
arenucleophilic and can be used in a similar fashion to the Grignard reagent. 
Amalgamated aluminium is also used as a reducing agent in organic 
synthesis. Zinc is also commonly amalgamated using mercuric chloride. 
USES 
Use in Photography 
  Mercury(II) chloride was used as a photographic intensifier to 
produce positive pictures in the collodion process of the 1800s. When 
applied to a negative, the mercury(II) chloride whitens and thickens the 
image, thereby increasing the opacity of the shadows and creating the 
illusion of a positive image.  
Use in preservation 
  For the preservation of anthropological and biological specimens 
during the late 19th and early 20th centuries, objects were dipped in or were 
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painted with a "mercuric solution". Objects in drawers were protected by 
scattering crystalline mercuric chloride over them. It finds minor use in 
tanning, and wood was preserved bykyanizing (soaking in mercuric 
chloride).   
Use in medicine 
  Mercuric chloride was used to disinfect wounds by Arab physicians in 
the Middle Ages.   
  Syphilis was frequently treated with mercuric chloride before the 
advent of antibiotics. It was inhaled, ingested, injected, and applied 
topically. Poisoning was so common that its symptoms were confused with 
those of syphilis. This usage of "salts of white mercury" is referred to in the 
English folk song, “The unfortunate Rake”. 
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CORAL 
Classification 
Kingdom  - Animalia 
Phylum  - Cnidaria 
Class   - Anthozoa 
Sub class  - Alcyonaria 
Order   - Corallimorpharia 
Genus  - Corallium 
Species  - Rubra    
 
 Corals aremarineanimals in class Anthozoa of phylumCnidaria typical
ly living in compact colonies of many identical individual "polyps". The 
group includes the important reefbuilders that inhabit tropical oceans and 
secrete calcium carbonate to form a hard skeleton. 
  A coral "head" is a colony of myriad genetically identicalpolyps. Each 
polyp is a spineless animal typically only a few millimeters in diameter and 
a few centimeters in length. A set of tentacles surround a central mouth 
opening. An exoskeletonis excreted near the base. Over many generations, 
the colony thus creates a large skeleton that is characteristic of the species. 
Individual heads grow by asexual reproduction of polyps. Corals also breed 
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sexually by spawning: polyps of the same species 
release gametes simultaneously over a period of one to several nights around 
a full moon. 
  Although corals can catch small fish and plankton, usingstinging 
cells on their tentacles, most corals obtain the majority of their energy and 
nutrients from photosyntheticunicellular algae called zooxanthellae that live 
within the coral's tissue. Such corals require sunlight and grow in clear, 
shallow water, typically at depths shallower than 60 metres (200 ft). Corals 
can be major contributors to the physical structure of the coral reefs that 
develop in tropical and subtropical waters, such as the enormous Great 
Barrier Reef off the coast of Queensland, Australia. Other corals do not have 
associated algae and can live in much deeper water, with the cold-
watergenus Lophelia surviving as deep as 3,000 metres 
Hermatypic corals: 
  Further information:Scleractinia, Millepora, Tubipora, and Heliopora 
Hermatypic corals in the subclass Scleractinia are stony corals that build 
reefs. They mostly obtain at least part of their energy requirements 
from zooxanthellae, symbioticphotosynthetic microalgae. They secrete 
calcium carbonate to form a hard skeleton. Those having six or fewer lines 
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of symmetry in their body structure are called hexacorallia or Zoantharia. 
This group includes reef-building corals (scleractinians), sea anemones and   
Hermatypic genera include Scleractinia, Millepora, Tubipora andHeliopora.  
Ahermatypic corals: 
  Ahermatypic corals have no zooxanthellae. They have eight tentacles 
and are also called octocorallia. 
Perforate corals: 
  Corals can be perforate or imperforate. Perforate corals have porous 
skeletons, which allows their polyps to connect with each other through the 
skeleton. Imperforate corals have hard solid skeletons. 
Colonial form: 
  The polyps interconnect by a complex and well-developed system 
of gastrovascular canals, allowing significant sharing of nutrients and 
symbiotes. In soft corals, these range in size from 50–500 micrometres 
(0.0020–0.020 in) in diameter, and allow transport of both metabolites and 
cellular components. 
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Polyp: 
  While the coral head is the familiar visual form of a single organism, 
it is actually a group of many individual, yet genetically 
identical, multicellular organisms known aspolyps. Polyps are usually a few 
millimeters in diameter, and are formed by a layer of outer epithelium and 
inner jellylike tissue known as the mesoglea. They are radially symmetrical, 
with tentacles surrounding a central mouth, the only opening to the stomach 
or coelenteron, through which food is ingested and waste expelled. Also at 
night the polyps reach out tiny tenticals 6 or so to feed. 
Exoskeleton: 
  The stomach closes at the base of the polyp, where the epithelium 
produces an exoskeleton called the basal plate or calicle (L. small cup). The 
calicle is formed by a thickened calcareous ring (annularthickening) with six 
supporting radial ridges (as shown below). These structures grow vertically 
and project into the base of the polyp. When a polyp is physically stressed, 
its tentacles contract into thecalyx so that virtually no part is exposed above 
the skeletal platform. This protects the organism from predators and the 
elements. 
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REPRODUCTION: 
  Corals can be both gonochoristic (unisexual) and hermaphroditic, 
each of which can reproduce sexually and asexually. Reproduction also 
allows coral to settle in new areas. 
Sexual 
 
 
 Corals predominantly reproduce sexually. About 25% of hermatypic 
corals(stony corals) form single sex (gonochoristic) colonies, while the rest 
arehermaphroditic. 
Broadcasters: 
  About 75% of all hermatypic corals "broadcast spawn" by 
releasinggametes—eggs andsperm—into the water to spread offspring. The 
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gametes fuse during fertilization to form a microscopiclarva called a planula. 
Corals rely on environmental cues, varying from species to species, to 
determine the proper time to release gametes into the water. The cues 
involve temperature change, lunar cycle, day length, and possibly chemical 
signalling 
Brooders: 
  Brooding species are most often ahermatypic (not reef-building) in 
areas of high current or wave action. Brooders release only sperm, which is 
negatively buoyant, sinking on to the waiting egg carriers who harbor 
unfertilized eggs for weeks. 
Planulae: 
  Planulae exhibit positive phototaxis, swimming towards light to reach 
surface waters, where they drift and grow before descending to seek a hard 
surface to which they can attach and begin a new colony. 
  The larva grows into a polyp and eventually becomes a coral head by 
asexual budding and growth. 
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ASEXUAL 
  Within a coral head, the genetically identical polyps 
reproduce asexually, either via gemmation (budding) or by longitudinal or 
transversal division, both shown in the photo of Orbicella annularis 
Budding involves splitting a smaller polyp from an adult.
  
Budding can be: 
 Intratentacular—from its oral discs, producing same-sized polyps 
within the ring of tentacles 
 Extratentacular—from its base, producing a smaller polyp 
  Division forms two polyps each as large as the original.Longitudinal 
division begins when a polyp broadens and then divides its coelenteron, 
analogous to splitting a log along its length 
  Transversal division occurs when polyps and the exoskeleton divide 
transversally into two parts. 
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Colony division 
 Fission occurs in some corals, especially among the family Fungiidae, 
where the colony splits into two or more colonies during early 
developmental stages. 
 Bailout occurs when a single polyp abandons the colony and settles 
on a different substrate to create a new colony. 
 Fragmentation involves individuals broken from the colony during 
storms or other disruptions. The separated individuals can start new 
colonies. 
Medicinal Uses: 
 Pseudopderosin – found in a caribbean gorgonian coral.  This 
chemical is used in a cream that protects the kin from weather damage. It 
also is being investigated as an anti-inflamatory for use in conditions such as 
psoriasis and contact dermatitis. 
     - Corals of tropical oceans  P.No.216 
Coral mining Enhanced Tsunami Damage. 
 Illegal removal of coral along srilanka coast line increased the amount 
of destruction brought on the island by last 2004 december’s tsunami. 
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 The local people of Sri Lanka reported to have seen the tsunami 
deflect side ways when it hit the coral which whould have made it less 
powerful than in coral free areas.  
     Corals of tropical oceans  P.No.186 
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BILE 
  Bile or gall is a bitter-tasting, dark green to yellowish brown fluid, 
produced by the liver of most vertebrates, that aids the process of digestion 
of lipids in the small intestine. In many species, bile is stored in the 
gallbladder and upon eating is discharged into the small intestine. 
  Higher lipid content in gall bladder bile of goats as compared with 
monogastric species was due to higher proportion of glycerides. The volume 
of bile per gall bladder was higher in sheep than in goats. Bile from goats 
has a higher content of proteins and lower contents of dry matter, cholesterol 
and phospholipids compared with monogastric species. Biliary proteins 
partially purified by the ammonium sulfate precipitation method.  
  IgG and IgA like molecules were the predominant Ig and lacked 
carbohydrates. On immunodiffusion such Ig like molecules did not show 
cross reactivity with humoral Ig. It was concluded that goats appear to 
secrete Ig into bile after deglycosylation and partial degradation. The 
proteins of smaller molecular weight may be secretory fragments or 
degradation products of Ig. 
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  Eating goat bile can cure malaria. Bile is a bitter, bitter from papaya 
leaves or bitter herbs Java called 'Broto Wali' a very bitter, so it can circulate 
blood. And goat gall is also very good for diabetics. 
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TOXICOLOGICAL ASPECT!
MERCURY TOXICITY!
Mercury poisoning: 
  Mercurialism is a disease caused by exposure to mercury or its 
compounds. Mercury (chemical symbol Hg) is a heavy metal occurring in 
several forms, all of which can produce toxic effects in high enough doses. 
Its zero oxidation state Hg
0
 exists as vapor or as liquid metal, its mercurous 
state Hg2
2+
 exists as inorganic salts, and its mercuric state Hg
2+
 may form 
either inorganic salts or organomercury compounds; the three groups vary in 
effects. Toxic effects include damage to the brain, kidney, and lungs. 
Mercury poisoning can result in several diseases, including acrodynia (pink 
disease), Hunter-Russell syndrome, and Minamata disease.  
  Symptoms typically include sensory impairment (vision, hearing, 
speech), disturbed sensation and a lack of coordination. The type and degree 
of symptoms exhibited depend upon the individual toxin, the dose, and the 
method and duration of exposure 
Signs and symptoms: 
  Common symptoms of mercury poisoning include peripheral 
neuropathy (presenting as paresthesia or itching, burning or pain), skin 
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discoloration (pink cheeks, fingertips and toes), swelling, and desquamation 
(shedding of skin). 
  Mercury irreversibly inhibits selenium-dependent enzymes (see 
below) and may also inactivate S-adenosyl-methionine, which is necessary 
for catecholamine catabolism by catechol-o-methyl transferase. Due to the 
body's inability to degrade catecholamines (e.g. epinephrine), a person 
suffering from mercury poisoning may experience profuse sweating, 
tachycardia (persistently faster-than-normal heart beat), increased salivation, 
and hypertension (high blood pressure). 
  Affected children may show red cheeks, nose and lips, loss of hair, 
teeth, and nails, transient rashes, hypotonia (muscle weakness), and 
increased sensitivity to light. Other symptoms may include kidney 
dysfunction (e.g. Fanconi syndrome) or neuropsychiatric symptoms such as 
emotional lability, memory impairment, and / or insomnia. 
  Thus, the clinical presentation may resemble pheochromocytoma or 
Kawasaki disease. 
  An example of desquamation (skin peeling) of the hand of a child 
with severe mercury poisoning acquired by handling elemental mercury.  
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Causes: 
  The consumption of fish is by far the most significant source of 
ingestion-related mercury exposure in humans and animals, although plants 
and livestock also contain mercury due to bioaccumulation of mercury from 
soil, water and atmosphere, and due to biomagnification by ingesting other 
mercury-containing organisms. Exposure to mercury can occur from 
breathing contaminated air, from eating foods that have acquired mercury 
residues during processing,  from exposure to mercury vapor in mercury 
amalgam dental restorations, and from improper use or disposal of mercury 
and mercury-containing objects, for example, after spills of elemental 
mercury or improper disposal of fluorescent lamps.  
  Consumption of whale and dolphin meat, as is the practice in Japan, is 
a source of high levels of mercury poisoning. Tetsuya Endo, a professor at 
the Health Sciences University of Hokkaido, has tested whale meat 
purchased in the whaling town of Taiji and found mercury levels more than 
20 times the acceptable Japanese standard.  
  Human-generated sources, such as coal plants, emit about half of 
atmospheric mercury, with natural sources such as volcanoes responsible for 
the remainder. An estimated two-thirds of human-generated mercury comes 
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from stationary combustion, mostly of coal. Other important human-
generated sources include gold production, nonferrous metal production, 
cement production, waste disposal, human crematoria, caustic soda 
production, pig iron and steel production, mercury production (mostly for 
batteries), and biomass burning.  
  Small independent gold-mining operation workers are at higher risk of 
mercury poisoning because of crude processing methods. Such is the danger 
for the galamsey in Ghana and similar workers known as orpailleurs in 
neighboring francophone countries. While no official government estimates 
of the labor force have been made, observers believe 20,000-50,000 work as 
galamseys in Ghana, a figure including many women, who work as porters. 
  Mercury and many of its chemical compounds, especially 
organomercury compounds, can also be readily absorbed through direct 
contact with bare, or in some cases (such as dimethylmercury) insufficiently 
protected, skin. Mercury and its compounds are commonly used in chemical 
laboratories, hospitals, dental clinics, and facilities involved in the 
production of items such as fluorescent light bulbs, batteries, and explosives.  
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Mechanism: 
  Mercury is highly reactive with selenium, an essential dietary element 
required by about 25 genetically distinct enzyme types (selenoenzymes). 
Among their numerous functions, selenoenzymes prevent and reverse 
oxidative damage in the brain and endocrine organs. The molecular 
mechanism of mercury toxicity involves its unique ability to irreversibly 
inhibit activities of selenoenzymes, such as thioredoxin reductase.  Although 
it has many additional functions, thioredoxin reductase restores vitamins C 
and E, as well as a number of other important antioxidant molecules, back 
into their reduced forms, enabling them to counteract oxidative damage 
within body cells.  Since the rate of oxygen consumption is particularly high 
in brain tissues, production of reactive oxygen species (ROS) is accentuated 
in these vital cells, making them particularly vulnerable to oxidative damage 
and especially dependent upon the antioxidant protection provided by 
selenoenzymes. High mercury exposures deplete the amount of cellular 
selenium available for the biosynthesis of thioredoxin reductase and other 
selenoenzymes that prevent and reverse oxidative damage, which, if the 
depletion is severe and long lasting, results in brain cell dysfunctions that 
can ultimately cause death. 
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  High exposures to mercury in its various forms are particularly toxic 
to fetuses and infants. Women who have been exposed to mercury in 
substantial excess of dietary selenium intakes during pregnancy are at risk of 
giving birth to children with serious birth defects. Mercury exposures in 
excess of dietary selenium intakes in young children can have severe 
neurological consequences, preventing nerve sheaths from forming properly. 
Mercury inhibits the formation of myelin. 
  Mercury poisoning may predispose to Young's syndrome (men with 
bronchiectasis and low sperm count).  
  Because of differences in tissue distributions, mercury poisoning's 
effects will differ depending on whether it has been caused by exposure to 
elemental mercury, inorganic mercury compounds (as salts) or 
organomercury compounds. 
Elemental mercury 
  Quicksilver (liquid metallic mercury) is poorly absorbed by ingestion 
and skin contact. It is hazardous due to its potential to release mercury 
vapour. Animal data indicate less than 0.01% of ingested mercury is 
absorbed through the intact gastrointestinal tract, though it may not be true 
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for individuals suffering from ileus. Cases of systemic toxicity from 
accidental swallowing are rare, and attempted suicide via intravenous 
injection does not appear to result in systemic toxicity.  Though not studied 
quantitatively, the physical properties of liquid elemental mercury limit its 
absorption through intact skin and in light of its very low absorption rate 
from the gastrointestinal tract, skin absorption would not be high. Some 
mercury vapour is absorbed dermally, but uptake by this route is only about 
1% of that by inhalation.  
  In humans, approximately 80% of inhaled mercury vapour is absorbed 
via the respiratory tract, where it enters the circulatory system and is 
distributed throughout the body.   
  Acute inhalation of high concentrations causes a wide variety of 
cognitive, personality, sensory, and motor disturbances. The most prominent 
symptoms include tremors (initially affecting the hands and sometimes 
spreading to other parts of the body), emotional lability (characterized by 
irritability, excessive shyness, confidence loss, and nervousness), insomnia, 
memory loss, neuromuscular changes (weakness, muscle atrophy, muscle 
twitching), headaches, polyneuropathy (paresthesia, stocking-glove sensory 
loss, hyperactive tendon reflexes, slowed sensory and motor nerve 
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conduction velocities), and performance deficits in tests of cognitive 
function.  
Inorganic mercury compounds 
  Mercury occurs inorganically as salts such as mercury(II) chloride. 
Mercury salts affect primarily the gastrointestinal tract and the kidneys, and 
can cause severe kidney damage; however, as they cannot cross the blood–
brain barrier easily, mercury salts inflict little neurological damage without 
continuous or heavy exposure.  As two oxidation states of mercury form 
salts (Hg2
2+
 and Hg
2+
), mercury salts occur in both mercury(I) (or 
mercurous) and mercury(II) (mercuric) forms. Mercury(II) salts are usually 
more toxic than their mercury(I) counterparts because their solubility in 
water is greater; thus, they are more readily absorbed from the 
gastrointestinal tract.  
Mercuric cyanide 
  Mercuric cyanide (also known as Mercury (II) cyanide), Hg(CN)2, is a 
particularly toxic mercury compound. If ingested, both life-threatening 
mercury and cyanide poisoning can occur. Hg(CN)2 can enter the body via 
inhalation, ingestion, or passage through the skin. Inhalation of mercuric 
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cyanide irritates the throat and air passages. Heating or contact of Hg(CN)2 
with acid or acid mist releases toxic mercury and cyanide vapors that can 
cause bronchitis with cough and phlegm and/or lung tissue irritation. Contact 
with eyes can cause burns and brown stains in the eyes, and long-time 
exposure can affect the peripheral vision. Contact with skin can cause skin 
allergy, irritation, and gray skin color. 
  Chronic exposure to trace amounts of the compound can lead to 
mercury buildup in the body over time; it may take months or even years for 
the body to eliminate excess mercury. Overexposure to mercuric cyanide can 
lead to kidney damage and/or mercury poisoning, leading to 'shakes' (ex: 
shaky handwriting), irritability, sore gums, increased saliva, metallic taste, 
loss of appetite, memory loss, personality changes, and brain damage. 
Exposure to large doses at one time can lead to sudden death.  
  Mercuric cyanide has not been tested on its ability to cause 
reproductive damage. Although inorganic mercury compounds have not 
been shown to be human teratogens, they should be handled with care, as 
they are known to damage developing embryos and decrease fertility in men 
and women.  
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  According to one study, two people exhibited symptoms of cyanide 
poisoning within hours after ingesting mercuric cyanide or mercury 
oxycyanide, Hg(CN)2•HgO, in suicide attempts. The toxicity of Hg(CN)2 is 
commonly assumed to arise almost exclusively from mercury poisoning; 
however, the patient who ingested mercury oxycyanide died after five hours 
of cyanide poisoning before any mercury poisoning symptoms were 
observed. The patient who ingested Hg(CN)2 initially showed symptoms of 
acute cyanide poisoning, which were brought under control, and later 
showed signs of mercury poisoning before recovering. The degree to which 
cyanide poisoning occurs is thought to be related to whether cyanide ions are 
released in the stomach, which depends on factors such as the amount 
ingested, stomach acidity, and volume of stomach contents. Given that 
Hg(CN)2 molecules remain undissociated in pure water and in basic 
solutions, it makes sense that dissociation would increase with increasing 
acidity. High stomach acidity thus helps cyanide ions to become more 
bioavailable, increasing the likelihood of cyanide poisoning. 
Organic mercury compounds 
  Compounds of mercury tend to be much more toxic than the 
elemental form, and organic compounds of mercury are often extremely 
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toxic and have been implicated in causing brain and liver damage. The most 
dangerous mercury compound, dimethylmercury, is so toxic that even a few 
microliters spilled on the skin, or even a latex glove, can cause death, as in 
the case of Karen Wetterhahn.  
Methylmercury 
 Methylmercury is the major source of organic mercury for all 
individuals.   It works its way up the food chain through bioaccumulation in 
the environment, reaching high concentrations among populations of some 
species. Larger species of fish, such as tuna or swordfish, are usually of 
greater concern than smaller species. The US FDA and the EPA advise 
women of child-bearing age, nursing mothers, and young children to 
completely avoid swordfish, shark, king mackerel and tilefish from the Gulf 
of Mexico, golden tilefish from the mid- and North-Atlantic present no risk 
to limit consumption of albacore ("white") tuna to no more than 6 oz (170 g) 
per week, and of all other fish and shellfish to no more than 12 oz (340 g) 
per week. A 2006 review of the risks and benefits of fish consumption 
found, for adults, the benefits of one to two servings of fish per week 
outweigh the risks, even (except for a few fish species) for women of 
childbearing age, and that avoidance of fish consumption could result in 
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significant excess coronary heart disease deaths and suboptimal neural 
development in children.  
  The period between exposure to methylmercury and the appearance of 
symptoms in adult poisoning cases is long. The longest recorded latent 
period is five months after a single exposure, in the Dartmouth case other 
latent periods in the range of weeks to months have also been reported. No 
explanation for this long latent period is known. When the first symptom 
appears, typically paresthesia (a tingling or numbness in the skin), it is 
followed rapidly by more severe effects, sometimes ending in coma and 
death. The toxic damage appears to be determined by the peak value of 
mercury, not the length of the exposure. 
Ethylmercury 
  Ethylmercury is a breakdown product of the antibacteriological agent 
ethylmercurithiosalicylate, which has been used as a topical antiseptic and a 
vaccine preservative.  Its characteristics have not been studied as extensively 
as those of methylmercury. It is cleared from the blood much more rapidly, 
with a half-life of seven to 10 days, and it is metabolized much more quickly 
than methylmercury. It is presumed not to have methylmercury's ability to 
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cross the blood–brain barrier via a transporter, but instead relies on simple 
diffusion to enter the brain.  
Other sources 
  Other exposure sources of organic mercury include phenylmercuric 
acetate and phenylmercuric nitrate. These were used in indoor latex paints 
for their antimildew properties, but were removed in 1990 because of cases 
of toxicity.  
 62 
!
uQv!fR<Sg<!GxqG{l<Q < < <Q < < <Q < < <!
 -vk<kk<kqz<! uqjvuqz<! gzf<K! uqmk<jk! uqjvuqz<!
uqjtuqg<Gl</!!!
 gtql<Hs<! Sju?! uib<! fQVxz<?! uib<?! oki{<jm?! Nlisbl<!
uQr<gqh<!H{<{ikz</!!
 uif<kq?! Ohkq?! -vk<k! Ohkq?! ws<sqz<! uqPr<gouim<milx<hc!!
oki{<jm!Ofikz<?!Lgl<!uQr<gz</!
 Okiz<! ouck<Ks<! sqjz! fQI! uckz<?! hg<guzq?! kigl<?!
uqg<gz<?!lbg<gl<?!&Is<js?!uzq!LkzqbeUl<!d{<mil</!!!
 ne<xqBl<!lv{L{<mil</!
LxqU;!
 “Ljxbigs<!su<uQv!olib<Gpzib<!ogi{<miz<< < Q < < < << < Q < < < << < Q < < < <!
! ! sqXofVR<sqx<!siX{<{k<!kQVl<!< < < < Q << < < < Q << < < < Q < .!njxbg<Ogt<< << << <!
! ! fQzqOu!viGOl!oQQQ fb<s<sm<cs<!sixiOl< < < << < < << < < < !
! ! hizq!oke<er<!gt<Tl<!hgI< < < << < < << < < < ”!
! sqX! ofVR<sqx<siX?! fQzqOui<h<hm<jmg<! gz<gl<?! ofb<s<sm<cg<!
gQjvs<siX?! oke<er<gt<! -jugtqozie<jx! fR<sqe<ue<jlg<Gk<!
kg<gntuqz<!fR<S!LiqBlm<Ml<!ogiMg<g!Ou{<Mole<hkil</!
 63 
!
 “n{<mk<kqe<!ou{<gVju!biuqe<hi!zqx<gzf<< < < < < < << < < < < < << < < < < < <!
! ! K{<M<<< uv!uQv!EvlgZr<!Q <Q <Q < .!g{<miquib<< << << <!
! ! W{x<ogicOb!bqtfQ!vVf<kqME< Q << Q << Q < !
! ! li{h<ohVjl!uPk<K/< << << < ”!
! OgipqLm<jm! ou{<gVjuk<! k{<{QI! nz<zK! hiZme<! gzf<K!
ncg<gc! ogiMk<K! uf<kiZl<?! -tfQI?! nVf<kqeiZl<! uQvk<kqe<! fR<S!
fQr<Gl</!
! !
 
 64 
!
!
 
 
ANUPANAM - COW’S MILK   
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
 65 
ANUPANAM 
MILK 
(Cow’s milk) 
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Synonyms 
! San  : Dugdha, Kshaera 
 Eng  : Milk 
 Hin  : Dudh 
 Tam  : Palu 
Actions 
 Gtqi<s<sqB{<mig<gq! .! Demulcent 
 dmz<Okx<xq!! ! .! Nutrient 
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Medicinal uses of milk 
 Milk increases pH of semen 
 Mixture of equal quantities of skim milk and cream is an excellent 
natural cure for acid stomach or heart burn. 
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PAVALAM AND VEERAM SOAKED WITH GOAT BILE 
 
PAVALA VEERA CHUNNAM 
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MATERIALS AND METHODS 
 The drug “PAVALA VEERA CHUNNAM” is selected for the toxic 
study from the  The parmacopoeia of siddha research medicine, Chaper III-
Page No:86. 
Collection 
 Veeram and Pavalam were bought from a raw drug store M.S.Aasan, 
Nagercoil. 
Ingredients: 
1. Veeram 
2. Pavalam 
Purification   
 Veeram (Hydrargyrum perchloride) – 1/10 palam (3.5gm) 
Method of purification: 
 Make a solution of camphor and tender coconut and take in a pot.  As 
per Thula Enthiram process, burn the veeram in the pot without touching the 
solution for half an hour. 
    - Gunapadam thathu jeeva vagupu. Pg.290 
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ii.Purification: 
 Kodi Pavalam (coral) - 1palam (35gm) 
Method of purification: 
 Soak in lime juice for 24 hours and on the next day wash with hot water. 
    - Gunapadam thathu jeeva vagupu. P.No:465 
PREPARATION OF MEDICINE: 
Ingredients: 
 Purified Veeram  - 1/10 palam (3.5gm) 
 Purified kodi pavalam - 1 palam (35gm) 
 Goat’s bile   - Required amount 
Method  
 These two ingredients are broken in to small bits or powdered 
coarsely, placed in a mud kuduvai and Goat’s bile is poured in  it.  Then 
stirred well, kept for a day and then exposed to the sun light to be dried.  
Thereafter it is covered with another agal, seven layers of clay cloth attached 
to the margin, dried and subjected to putam with about 180 varraties in a pit 
in an airtight compartment.  On being cooled it is taken out powdered, 
weighed and bottled up. 
Route of Administration : Oral route 
Dose    : 1-2 Grains (65-130mg) 
Adjuent   : Cow’s butter or ghee or cow’s milk. 
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QUALITATIVE AND QUANTITATIVE ANALYSIS 
 
PHYSICOCHEMICAL ANALYSIS 
Sample Description : PAVALA VEERA CHUNNAM 
Equipment used  : Atomic Absorption Spectrometer (AAS) 
Colour: 
 About 50g of PAVALA VEERA CHUNNAM was taken in a clean 
glass beaker and tested for its colour by viewing again a white opaque 
background under direct sunlight. 
pH: 
 The pH of  PAVALA VEERA CHUNNAM was estimated as per the 
method prescribed in Indian Standard (IS) – 6940 (1982).  One gram of the 
PAVALA VEERA CHUNNAM was taken into a 100ml graduated cylinder 
containing about 50ml of water and filled up to the mark with water.  The 
cylinder was stopped and shaken vigorously for two minutes and the 
suspension was allowed to settle for an hour at 25° to 27°.  About 25ml of 
the clear aqueous solution was transferred into a 50ml beaker and tested for 
ph using DIGISUN digital pH meter (DIGISUN Electronics, Hyderabad, 
India.)  
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Determination of Ash Value: 
 Weighed accurately 2 grams of  PAVALA VEERA CHUNNAM in 
tarred platinum or silica dish and incinerate at a temperature not be 
exceeding 450°C until free from carbon, cooled and weighed.  Calculate the 
percentage of ash with reference to the air dried drug. 
Water Soluble Ash: 
 To the gooch crucible containing to the total ash, added 25ml of water 
and boiled for 5 minutes.  Collected the insoluble matter in a sintered glass 
crucible or on ash less filter paper.  Wash with hot water and ignite in a 
crucible for 15 minutes at a temperature not exceeding 450 °C substract the 
weight of the insoluble matter from the weight of the ash the difference of 
the weight represents the water soluble ash.  Calculate the percentage of 
water soluble ash with reference to the air dried drug. 
Acid Insoluble Ash: 
 Boiled the ash 5 minutes with 25ml of 1:1 dil HCL.  Collect the 
insoluble matter in gooch crucible on an ash less filter paper wash with hot 
water and ignite.  Cooled in a desiccators and weighed calculated the 
percentage of acid insoluble ash with reference to the air dried drug. 
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Loss on Drying: 
 Five grams of PAVALA VEERA CHUNNAM is heated in a hot oven 
at 105 °C to constant weight and the percentage of loss of weight was 
calculated there from.  
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CHEMICAL ANALYSIS 
 
HR SEM-Methodology: 
 
An SEM is essentially a high magnification microscope, which uses a 
focused scanned electron beam to produce images of the sample, both top-down 
and, with the necessary sample preparation, cross-sections. The primary electron 
beam interacts with the sample in a number of key ways:- 
1 Primary electrons generate low energy secondary electrons, which tend to 
emphasize the topographic nature of the specimen. 
2 Primary electrons can be backscattered which produces images with a high 
degree of atomic number (Z) contrast. 
3 Ionized atoms can relax by electron shell-to-shell transitions, which lead to 
either X-ray emission or Auger electron ejection. The X-rays emitted are 
characteristic of the elements in the top few urn of the sample. 
 
Sample Preparation: 
  Sample preparation can be minimal or elaborate for SEM analysis, 
depending on the nature of the samples and the data required. Minimal preparation 
includes acquisition of a PAVALA VEERA CHUNNAM that will fit into the 
SEM chamber. And it should be analyzed. 
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ICP OES METHODOLOGY 
 
  ICP, abbreviation for Inductively Coupled Plasma, is one method of optical 
emission spectrometry. When plasma energy is given to an analysis sample from 
outside, the component elements (atoms) is excited. When the excited atoms 
return to low energy position, emission rays (spectrum rays) are released and the 
emission rays that correspond to the photon wavelength are measured. The 
element type is determined based on the position of the photon rays, and the 
content of each element is determined based on the rays' intensity. 
  To generate plasma, first, argon gas is supplied to torch coil, and high 
frequency electric current is applied to the work coil at the tip of the torch tube. 
Using the electromagnetic field created in the torch tube by the high frequency 
current, argon gas is ionized and plasma is generated. This plasma has high 
electron density and temperature (10000K) and this energy is used in the 
excitation-emission of the sample. Solution samples are introduced into the plasma 
in an atomized state through the narrow tube in the center of the torch tube.  
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Sample preparation: 
 • Solids cannot be analyzed directly. Such samples should be made into 
clear aqueous medium quantitatively. When acids are used to prepare 
solutions care should be taken. The concentration of the acids in the final 
provided solution should not be more than 2% v/v. highly acidic and 
organic solutions cannot be analyzed. As a guide line weigh exactly, around 
200mg of substance and dissolve in 5mL of 5% of water or aqua regia or 
whatever acid to make lOOmL of final solution. Make proper dilutions, if 
necessary. Free HF should not present in the final solution to be aspirated. 
 Ideal concentration is around 100 ppm of the element of interest. 
 Total dissolved solids should be not more than 0.2% w/v in the final 
solution. 
 Very dilute solution may not give reliable results. Each element has a 
detection limit. 
 A minimum solution volume of 25 ml is necessary for analysis. 
 In ICP intensity of light emitted when the sample "sprayed or aspirated into 
an argon plasma" is measured at different wavelengths. The intensity of 
light at a given wavelength will be proportional to a particular elemental 
ion concentration. The intensity is calibrated with known standard 
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concentration. For accurate quantitative results It is necessary to simulate 
the sample matrix condition with that of the standard. Each element 
generally will have many emission lines and the sensitivity is different for 
each of this wave length. When more than one element is present it is quite 
common that some emission lines interfere due to overlapping. 
 It is preferable to use plastic containers for sample handling and preserving 
smaples for ICP-OES analysis.  Glass containers can give problems 
especially when analyzing certain metal ions at low concentration. 
 Thus the samples of Raw and purified Veeram and purified pavalam, 
PAVALA VEERA CHUNNAM was prepared. 
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PRE CLINICAL TOXICITY STUDY 
 
  Siddha system, an ancient system of medicine was introduced by the 
siddhar's.   This system consists of medicines for both internal as well as 
external uses. On the basis of application, the medicines are divided into 64 
types, as internal 32 and external 32.In Order to standardize such medicines 
it is necessary to evaluate its safety and also to find whether it possess toxic 
properties or not. So toxicity studies are conducted on the animals like mice, 
Wister Albino rats etc. 
  While doing toxicological studies we need the help of following 
departments. 
 Medicinal botany and Pharmacognosy 
 Pharmacology attached with animal House 
 Biochemistry 
 Histopathology 
 Pharmacy 
 Bio - Statistics 
  While doing animal study, there are some criteria and condition to be 
noted. They are given below. 
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Selection of Animal species 
 Animal experiments are conducted on mice, Wister Albino rats, 
rabbits and dogs. Young and immature animals should be selected for 
the study. 
 While selecting mice, it should be 20-25 gm weight and 8-12 weeks 
of growth. 
 In case of albino rats, it should be 80-120gms weight and 12 weeks 
growth. 
 Virgin animals should be selected.  
Preparation of animals 
 Animals should be properly caged and should be fed properly with 
adequate diet. 
 Allow the animals to be in the cage for 5 days before drug administration 
in-order to make them accustomed to the new environment. 
 The temperature maintained in the animal house should be 19°C -25°C 
and the humidity should be 30%. 
 Animal house should be 12 hours dark and remaining 12 hours full of 
light. 
 The test animals must be free from infections. 
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Preparation of test drug 
 The drug should be soluble in milk, honey, water or any other liquid. 
So that it can be administered orally. 
 The drug should be stable. 
 The drug should be prepared whenever necessary.  
Preparation of dose 
 While doing animal study the dose of the drug given is determined on 
the basis of body weight of the animal. 
 In case of mice and albino rat, the dose of the drug should not exceed 
more than 1ml for 100gm body weight. When water soluble drugs are 
given, it must be 2ml/100gm body weight. 
 The adjuvant (anubanam) should be free from toxicity. 
PROCEDURE 
I.Administration of drug 
  During drug administration care should be taken that the drug does 
not enter into the respiratory passage. Before drug administration, the animal 
has to be fasted. In case of mice and albino rat, the fasting period is 3hrs and 
12hrs respectively. The weight of the animal has to be noted before drug 
administration. Then the drug is administered to the animal. After 
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administration of the drug, the animal should be fed after a lapse of 1 to 2 
hrs in mice and 3-4 hrs in Wister albino rats.  
II.Number of animals and dose levels 
  The dose of the drug given in the animal depends upon 
i. Body weight of the animal 
ii. Metabolic rate of the animal 
  While conducting acute toxicity study the number of animals in each 
group should be five(i.e six groups). Animals of both sexes should be used. 
In case of chronic toxicity study the animals are divided into 3 groups, each 
group consisting of 5 animals.  
III. Observation 
  In acute toxicity study, the animals are carefully observed during the 
first 30minutes and then observed for 24hrs. During that period, the animal 
may show changes in skin, eyes, mucous membrane, blood circulation, 
respiratory movements and the neurological problems may arise. 
  For chronic toxicity study the animals have to be observed for 90 days 
or up to 1 year orl year to 5 years or entire lifespan of the animal. Observe 
the animal daily and record the findings observe for cumulative effect of 
toxicity. 
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Body weight of the animal 
  The weight of the animal must be taken four times during the course 
of study. 
 First before drug administration. 
 After 1 week of drug administration. 
 Then 2 weeks after drug administration.  
 Finally at the time of sacrificing the animal. 
Toxicity Study 
  After sacrificing the animal, the internal organs are sent for 
histopathological studies and recorded 
Data and report 
At the end of the animal study, the following data's must be given.  
 Number of animals selected for the study. 
 Number of animals died due to the toxicity of the drug given.  
 Number of animals sacrificed at the end of animal study.  
 Changes in animal behaviour due to acute and chronic toxicity. 
 Histopathological changes in the internal organs such as liver, kidney, 
heart etc., 
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TOXICITY EVALUATION 
  The toxicity evaluation of PAVALA VEERA CHUNNAM is carried 
in two phases. 
Phase I - Acute toxicity study.  
Phase II - Chronic toxicity study 
 
 
ACUTE TOXICITY STUDY 
Animals: 
  Wister albino rats bred in the animal house attached to the post graduate, 
Pharmacology Department, Government Siddha Medical College, Palayamkottai 
were used. 
 
Sex: 
 
  Animals of both sexes were used. 
 
 
Weight: 
 
  Animals weighing between 80 -  120 Gms were selected.  
 
Food and water: 
  The animals were maintained with standard animal feed and water ad-
libitum. 
 
 
Number of Animals: 
 
  30 rats divided into 6 groups each group consisting of 5 rats. 
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Dose Levels: 
 
 
  The following dose levels were fixed by persuming range of least toxic to 
high toxic doses. 
 
 
IGroup     Control 
 
IIGroup   40 mg/100 gm body weight of animal. 
 
IIIGroup   80 mg/ 100 gm body weight of animal. 
 
IVGroup    160 mg/100 gm body weight of animal. 
 
VGroup    320 mg/100 gm body weight of animal. 
 
VIGroup   640 mg/ 100 gm body weight of animal. 
 
 
Route of administration: 
 
 
  The drug was administered orally. 
 
 
Dose preparation: 
 
  The drug was weighed and taken and suspended in honey. The mixture was 
ground well before the administration. The preparation was done in such a way 
that 1 ml of suspension contains dose ranging from 40 mg to 640 mg of PAVALA 
VEERA CHUNNAM which is given to the respective groups, as classified above 
in the doses level. The drug was administrated in morning and observed. 
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OBSERVATION 
The following details were recorded:  
I.   Stimulation 
 
1. Hyperactivity 
2. Pyloerection 
3. Twitching 
4. Rigidity 
5. Irritability 
6. Jumping 
7. Clonic convulsions 
8. Tonic convulsions 
II.   Depression 
1. Ptosis 
2. Sedation 
3. Sleep 
4. Loss of traction 
5. Loss of pinna reflex 
6. Ataxia  
7. Loss of muscle tone 
8. Analgesia 
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III. Autonomic effect 
 
1. Straub tail 
2. Laboured respiration 
3. Cyanosis 
4. Blanching 
5. Reddening 
6. Abnormal Secretions 
 
  At the end of 24 hours the number of animals alive or dead in each group 
was noted and the approximate LD 50 was tried determined. The tabular column 
was made and the results were analysed. 
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CHRONIC TOXICITY STUDY 
 
 The duration of administration of Pavalaveera Chunnam was 90 
days, since the drug is usually given for a long term in chronic ailments.  It 
was decided to find out the chronic toxicity of the drug in experimental 
animals. 
Selection of  the Animals: 
 Wistar albino rats bred in the animal house attached to the Post 
Graduate pharmacology Department, Government siddha medical college, 
Palayamkottai were used. 
 
Sex:  
  Animals of both sex were used. 
Weight:  
  80-120 gm 
Food and water: 
 The animals were maintained with standard animal feed and water   
ad-libitum. 
No.of animals: 
 15 rats were divided into 3 groups.  Each group consisting of 5 rats. 
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Selection of the dose: 
 Two doses were selected.  These doses did not have any acute toxicity 
effect and presumed to be safe for long term administration in animals. 
 
 I Group -  Control 
 II Group -  40 mg/ 100g body weight of animal 
 III Group -  80 mg/100g body weight of animal 
 
Route of administration:  Oral administration. 
 
Duration of the study  :  90 days 
 
Preparation of the drug for administration: 
 The drug was weighed and suspended in 50% honey with 50% water 
as suspending agent. It was ground well before administration. The 
preparation was done in such a way so that 2 ml of suspension contained 
40mg and 80mg of Pavala veera chunnam for the groups taken. The 
prepared drug was administered once a day (morning) for 90 days. 
 
Observation: 
          I. The following details were recorded at the beginning of drug 
administration and also in thirty days interval during administration. 
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 1. Body weight of the animals 
 2. Haematological investigation 
  a) WBC Total count 
  b) WBC Differential count 
  c) Hb% 
 II.The Histopathological study was conducted after 90 days. 
 
Histopathological procedure: 
 One animal from each group was sacrified at the end of the 
experiment and were dissected and mentioned as 1A for 40mg, 1B for 80mg 
and 1C for control groups.  The viscera’s like heart, liver and kidney were 
removed from each animal and were preserved in 40% formalin and sent for 
Histopathological studies. 
 
 The sections were stained with haemotoxicilin and eosin and the 
histopathological report was given by Dr.Swaminathan, Professor and head 
of the Department of Pathology, Government Medical College, Tirunelveli.
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Table-1. 
 
Colour  characters of Pavala Veera Chunnam. 
 
S No 
 
Solvent used 
 
Under ordinary light 
 
Under ultra violet light 
 
1 PM Dull white Dull white 
PM-Powdered  material 
 
 
 
 
Table-2. 
 
Physicochemical properties of Pavala Veera Chunnam. 
 
S No. 
 
Parameters  
Values 
obtained 
(%w/w) 
Heavy/ toxic metals 
1 Total ash value  8.3 Lead BDL 
2 Acid insoluble ash  0.75 Cadmium BDL 
3 Water soluble ash  7.8 Mercury 3.128 mg/L 
4 Moisture content  6.4 Arsenic BDL 
 
 
 
Table-3. 
 
Colour, nature and percent yields of extracts of  Pavala Veera Chunnam. 
 
S.no. 
 
Extract 
Solvents 
 
Colour 
 
Nature 
 
 
% 
Yield(w/w) 
 
SEM-Micro 
graph particle 
size range in 
micron 
 
pH 
1 Water Dull 
white 
Solid         49 0.5 - 1 micron 8.3 – 8.5 
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FTIR - RESULTS 
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BEFORE  PURIFICATION  VEERAM 
3893
3585
3526
3192
1912
1613
539
526
520
463
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SUTHITHA   VEERAM 
3916
3758
3585
3527
3484
3288
2932
1918 1733
1613
1535
1409
1057
550
534
455
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  BEFORE PURIFICATION  CORAL 
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749
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641
609
527
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552
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Table of Characteristic IR Absorptions 
Frequency, cm – 1 Functional Group 
3640 – 3610 (s, sh) + 
3500 – 3200 (s,b) - 
3400 – 3250 (m) - 
3300 – 2500 (m) - 
3330 – 3270 (n, s) - 
3100 – 3000 (s) - 
3100 – 3000 (m) - 
3000 – 2850 (m) + 
2830 – 2695 (m) - 
2260 – 2210 (v) - 
2260 – 2100 (w) - 
1760 – 1665 (s) - 
1760 – 1690 (s) - 
1750 – 1735 (s) - 
1740 – 1720 (s) - 
1730 – 1715 (a) - 
1715 (s) - 
1710 – 1665 (s) - 
1680 – 1640 (m) - 
1650 – 1580 (m) - 
1600 – 1585 (m) - 
1550 – 1475 (s) - 
1500 – 1400 (m) + 
1470 – 1450 (m) - 
1370 – 1350 (m) - 
 95 
1360 – 1290 (m) - 
1335 – 1250 (s) - 
1320 – 1000 (s) - 
1300 – 1150 (m) - 
1250 – 1020 (m) + 
1000 – 650 (s) + 
950 – 910 (m) - 
910 – 665 (s, b) - 
900 – 675 (s) + 
850 – 550 (m) + 
725 – 720 (m) - 
700 – 610 (b,s) + 
690 – 515 (m) + 
 
m = medium, w = weak, s = strong, n = narrow, b = broad, sh = sharp 
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SEM  - ANALYSIS 
 
The picture shows that the particles are stabilize, have irregular morphology, 
Pavala veera chunnam has the particle size of  1µm. 
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INFERENCE: 
  From  the above reports it is observed that the sample veeram and  
pavalam after purification contains heavy metals like calcium, Iron, 
mercury, pottasium, magnesium, sodium, phosporus, sulphur, zinc found  to 
be below detection limit and the concentration of pavalam and veeram found 
to be decreased when compared with the sample of pavalam and veeram 
before purification. Thus the finished medicine PAVALA VEERA 
CHUNNAM contains heavy metal concentration under the detection limit 
and required concentration of nutritional and essential minerals.  
 
RESULTS: 
 
  1. pH range  : 8.3 – 8.5 
 
   2. FTIR data : Given sample contains Free hydroxy  
alcohol, Phenol, Alkines, Aromatics, 
Alyphatic amines, Alkyne, Alkyl halide 
 
 3. HR SEM  : Particle size in the range of 0.5 - 1µm 
 4.  ICP Data  : Calcium  158.6 mg/L, Iron – 1.24mg/L,  
Mercury 3.12 mg/L, Pottasium 4.15 mg/L, 
Magnesium 3.65 mg/L, Sodium 15.72mg / 
L, Phosphorus 19.54mg/L, Sulphur 1.42 
mg/L, Zinc 1.29mg/L 
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 BIO CHEMICAL ANALYSIS OF PAVALA VEERA CHUNNAM 
Preparation of the extract: 10mgs of the drug is weighed accurately and 
placed into a clean beaker and added a few drops of concentrated.  
Hydrochloric acid and evaporated it well.  After evaporation cooled the 
content and added a few drips of concentrated.  Nitric acid and evaporated it 
will.  After cooling the content add 20 ml of distilled water and dissolved it 
well.  Then it is transferred to 100ml volumetric flast and madeep to 100ml 
with distilled water mix well.  Filter it.  Then it is taken for analysis. 
QUALITATIVE ANALYSIS 
S.NO EXPERIMENT OBSERVATION INFERENCE 
1.  TEST FOR CALCIUM 
2ml of the above prepared extract is 
taken in a clean test tube. To this 
add 2ml of 4% Ammonium oxalate 
solution 
A white 
precepitate is 
formed 
Indicates the 
presence of 
calcium 
2. TEST FOR SULPHATE 
2ml of the extract is added to 5% 
Barium chloride solution. 
A white 
precipitate is 
formed 
Indicates the 
presence of 
sulphate 
3.  TEST FOR CHLORIDE 
The extract is treated with silver 
nitrate solution 
A white 
precipitate is 
formed 
Indicates the 
presence of 
chloride 
4. TEST FOR CARBONATE 
The substance is treated with 
concentrated Hcl. 
No Brisk 
effervessence is 
formed 
Absence of 
carbonate 
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5. TEST FOR STARCH 
The extract is added with weak 
iodine solution 
No blue colour is 
formed 
Absence of  
starch 
6.  TEST FOR FERRIC IRON 
The extract is acidified with Glacial 
acetic acid and potassium ferro 
cyanide. 
 No blue colour is 
formed 
Absence of 
ferric iron 
7. TEST OF FERROUS IRON  
The extract is treated with 
concentrated Nitric acid and 
Ammonium thio cynate solution 
 Blood red colour 
is formed 
Indicates the 
presence of 
ferrous iron 
8.  TEST FOR PHOSPHATE 
The extract is treated with 
ammonium Molybdate and 
concentrated nitric acid 
No yellow 
precipitate is 
formed 
Absence of 
phosphate 
9.  TEST FOR ALBUMIN 
The extract is treated with 
Esbatch’s reagent 
No Yellow 
precipitate is 
formed 
Absence of 
Albumin 
10.  TEST FOR TANNIC ACID 
The extract is treated with ferric 
choloride. 
No blue black 
precipitate is 
formed 
Absence of 
Tannic acid 
11.  TEST FOR UNSATURATION 
Potassium permanganate solution is 
added to the extract 
 
 
It does not get 
decolourised. 
 
Absence of  
unsaturated 
compound 
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12.  TEST FOR THE REDUCING 
SUGAR 
5ml of Benedict’s qualitative 
solution is taken in a test tube and 
allowed to boil for 2 mins and add 
8-10 drops of the extract and again 
boil it for 2 mins. 
No colour change 
occurs. 
Absence of 
Reducing 
sugar 
13.  TEST FOR AMINO ACID 
One or two drops of the extract is 
placed on a filter paper and dried 
well. After drying, 1% Ninhydrin is 
sprayed over the same and dried 
well. 
 Violet colour is 
formed 
Indicates the 
presence of 
Amino acid 
14. TEST FOR ZINC 
The extract is treated with 
Potassium Ferrocyanide. 
No white 
precipitate is 
formed 
Absence of 
Zinc. 
15 TEST FOR MERCURY 
To the extract is treated with 
Ammonia and boil (till the 
ammonia cases off) and then 
potassium Iodide (1% solution) is 
added    
No scarlet 
precepitate is 
formed 
Absence of 
Mercury 
!
Inference: 
  The extract prepared from the given sample PAVALA VEERA 
CHUNNAM contains calcium, sulphate, chloride, ferrous iron and 
amino acid. 
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ACUTE TOXICITY STUDY 
TABLE NO.I 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“PAVALAVEERA CHUNNAM” AT  CONTROL DOSE 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.II 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“PAVALAVEERA CHUNNAM” AT A DOSE OF 40mg / 100gm 
BODY WEIGHT OF ANIMAL 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.III 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“PAVALAVEERA CHUNNAM” AT A DOSE OF 80mg/100gm  BODY 
WEIGHT OF ANIMAL 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.IV 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“PAVALAVEERA CHUNNAM” AT A DOSE OF 160mg/100gm  
BODY WEIGHT OF ANIMAL 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.V 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“PAVALAVEERA CHUNNAM” AT A DOSE OF 320mg/100gm  
BODY WEIGHT OF ANIMAL 
 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.VI 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“PAVALAVEERA CHUNNAM” AT A DOSE OF 640mg/100gm  
BODY WEIGHT OF ANIMAL 
 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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Result: 
 The said parameters in acute toxicity study were observed on various 
6 groups (Group I, II, III, IV, V and VI) Group I – was the control and 
Group II-VI were treated with the drug at the dose of 40, 80, 160, 320, 
640mg/100gm body weight of the animal respectively.  The results were 
tabulated in Table I to VI. 
 
 From the table I-VI it was found that the drug Pavalaveera 
Chunnam did not produce any mortality even upto the dose level of  
640mg/100gm body weight of the animal. On observation, six groups of 
animals did not show any abnormalities in the behaviour pattern. 
    
 It is inferred that the drug is always safe upto 640mg / 100gm body 
weight of the animal and it also inferred that the lethal dose could not be 
calculated in the preliminary acute toxicity study. 
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CHRONIC TOXICITY STUDY 
TABLE -VII 
CHANGES IN THE PARAMETERS OF WEIGHT AND 
HAEMATOLOGICAL INDICES IN GROUP I ANIMALS - CONTROL 
 
 
 
S.No. Blood 
At O' day 
(Mean) 
At 30
th 
day At 60
th 
day At 90
th 
day 
1. 
WBC Total  
Count 
9100/cumm 9100/cumm 9200/cumm 9200/cumm 
2. Differential Count 
 Neutrophil 15% 14% 13% 12% 
 Eosinophil - - - - 
 Basophil - - 
- 
- 
 Lymphocyte 85% 86% 87% 88% 
 Monocyte - - - - 
3. Haemoglobin 70% 71% 73% 74% 
 
 
 109 
TABLE -VIII 
CHANGES IN THE PARAMETERS OF WEIGHT AND 
HAEMATOLOGICAL INDICES IN GROUP II ANIMALS – 40mg/ BODY 
WEIGHT OF ANIMAL 
 
 
 
S.No. Blood 
At O' day 
(Mean) 
At 30
th 
day At 60
th 
day At 90
th 
day 
1. 
WBC Total  
Count 
9600/cumm 9600/cumm 9700/cumm 9800/cumm 
2. Differential Count 
 Neutrophil 18% 16% 18% 20% 
 Eosinophil - - - - 
 Basophil - - 
- 
- 
 Lymphocyte 82% 84% 82% 80% 
 Monocyte - - - - 
3. Haemoglobin 70% 72% 73% 74% 
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TABLE -IX 
CHANGES IN THE PARAMETERS OF WEIGHT AND 
HAEMATOLOGICAL INDICES IN GROUP II ANIMALS – 80mg/ BODY 
WEIGHT OF ANIMAL 
 
 
 
S.No. Blood 
At O' day 
(Mean) 
At 30
th 
day At 60
th 
day At 90
th 
day 
1. 
WBC Total  
Count 
9800/cumm 9800/cumm 9600/cumm 9600/cumm 
2. Differential Count 
 Neutrophil 22% 20% 17% 18% 
 Eosinophil - - - - 
 Basophil - - 
- 
- 
 Lymphocyte 78% 80% 83% 82% 
 Monocyte - - - - 
3. Haemoglobin 70% 72% 73% 72% 
 
 
 111 
 
TABLE  - X 
CHANGES IN THE PARAMETERS OF 
BODY WEIGHT OF THE ANIMALS 
 
S.No Average Body Weight 
of the animal 
At 0 
day 
At 30
th
 
day 
At 60
th
 
day 
At 90
th
 
day 
1. Group – I (Control) 100gm 100gm 102gm 104gm 
2. Group – II (40mg) 110gm 110gm 115gm 120gm 
3. Group – III (80mg) 100gm 110gm 110gm 120gm 
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Inference : 
 
  The mean value of haematological indices and body weight for the 
three groups of rats, each group containing 5 animals with two different dose 
levels were observed and the results were tabulated in Tables VII, VIII, IX 
and X for the control, 40mg/  body weight and  80mg /  body weight of the 
animal respectively. 
 
  Haemoglobin level is found to be increased so the drug possess 
haematinic action. The drug did not show any mortality in this study but it 
produces liver tissue with mild sinusoidal dilatation with focal congestion,: 
few sclerosed glomeruli with focal interstitial edema in kidney, shows 
normal bundles of myocardial fibers at the dose level of  40mg / body 
weight of the animal . At the dose of 80mg/ body weight shows liver tissue 
with focal necrosis and  mild sinusoidal dilatation in liver, shows few 
sclerosed glomeruli with focal interstitial edema with inflammatory cell 
infiltration in Kidney and  shows normal bundles of myocardial fibers in 
Heart. 
 
 113 
 
 
 
ANNEXURE  - I 
 
Histopathological changes on Wister Albino Rats 
(Control) 
 
 
Group  I :  Control 
 
 
 
Microscopy: 
 
  
Liver  :  No abnormality seen in hepatocytes, sinusoids 
 
Kidney :  No abnormality seen in glomeruli, Bowman’s capsule,  
capillaries. 
 
Heart  :  No abnormalities seen in nuclei of myocytes, myocardium. 
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SECTION OF LIVER - CONTROL 
 
H/E                                                                                                        Magnification x 100 
SECTION OF KIDNEY - CONTROL  
 
H/E                                                                                                        Magnification x 100 
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SECTION OF HEART - CONTROL  
 
H/E                                                                                                        Magnification x 100 
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ANNEXURE  - II 
Histopathological changes on Wister Albino Rats 
(At the dose of  40mg / body weight) 
 
Group II: 
   The effect of Pavalaveera Chunnam at the dose of 40mg.  
 
Microscopy: 
Liver  :  Section studied shows liver tissue with mild sinusoidal  
dilatation with focal congestion. 
 
Kidney  :  Section studied shows few sclerosed glomeruli with focal  
interstitial edema. 
 
Heart  :  Section studied shows normal bundles of myocardial  
fibers. 
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ANNEXURE  - III 
Histopathological changes on Wister Albino Rats 
(At the dose of  80mg / body weight) 
 
Group III: 
   The effect of Pavalaveera Chunnam at the dose of 80mg.  
 
Microscopy: 
 
Liver  :  Section studied shows liver tissue with focal necrosis and   
mild sinusoidal dilatation. 
 
Kidney  : Section studied shows few sclerosed glomeruli with focal  
interstitial edema with inflammatory cell infiltration. 
 
Heart  :  Section studied shows normal bundles of  
myocardial fibers. 
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SECTION OF LIVER  
(40mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
SECTION OF LIVER  
(80mg / 100gm body weight of the animal) 
 
 
H/E                                                                                                        Magnification x 100 
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SECTION OF KIDNEY 
(40mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
 
SECTION OF KIDNEY  
(80mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
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SECTION OF HEART  
(40mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
SECTION OF HEART  
(80mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
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BIO-STATISTICAL ASPECTS 
PROBIT ANALYSIS 
Probit means probability Unit: 
  Biological assays refers to assessment of the potency of vitamins, 
hormones, toxicants and drugs of all types by means of the responses 
produced when doses are given to experimental animals. In every dose 
response situation, two components must be considered: the stimulus and the 
subjects. The stimulus is applied to the subject at a stated dose namely 
concentration, weight, time or other appropriate measure. The subjects 
manifest a response. The level of intensity below which the response does 
not occur and above which the response occurs, such a value has often been 
called threshold or limen, but the term Tolerance is now widely accepted. 
 
Median Effective Dose (ED50):  
  It is the dose which produces the desired response in half the animal 
population tested. 
 
 
Median Lethal Dose (LD50):  
   It is the dose which kills half the population of the animals tested. 
 
 
LD50 measurement (Toxicity): 
 If the test compound shows any pharmacological activity then the 
LD50 of the drug is determined. 
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 By determining the LD50 , we can justify whether to proceed with the 
drug or not. 
TABLE - XI 
ACUTE TOXICITY STUDY 
 
Group 
Dose in mg/ body 
weight of the 
animal 
No. of Rats 
No. of Rats 
died 
I 40 5 - 
II 80 5 - 
III 160 5 - 
IV 320 5 - 
V 640 5 - 
 
 
  Since, there was no mortality of the animals in Acute Toxicity Study 
lethal dose of the drug could not be calculated. 
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TABLE - XII 
CHRONIC TOXICITY STUDY 
 
Groups 
Dose in mg/ 
body weight 
of the 
animal 
No. of Rats Days 
No. of rats 
died 
   0 - 
Group I 40 5 30 - 
   60 - 
   90 - 
   0 - 
Group II 80 5 30 - 
   60 - 
   90 - 
 
 
  In case of Chronic Toxicity Study, with the help of physiological 
parameters such as Hematological investigations and with the 
histopathological studies the drug reaction with-in the animal can be 
assessed and are being tabulated respectively. 
   
  Lethal dose of the drug Pavalaveera Chunnam can be calculated 
with higher dose level of the drug which can be done in further studies. 
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HAEMATOLOGICAL PARAMETERS 
CHART - I 
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CHANGES IN WEIGHT OF THE ALBINO RATS 
CHART - III 
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DISCUSSION 
  The author went through the toxicity studies on albino rats for 
Pavalaveera Chunnam. 
  The present study with Pavalaveera Chunnam was conducted with 
an objective of  finding out, whether this drug has got any side effects in 
long term administration to patient. 
  Pavalaveera Chunnam is a drug used to treat Gall bladder stone & 
Asthma 
  Depending upon the severity on the disease condition, the durg has to 
be administered. So the author thought that whether this drug may produce 
any adverse effect in long term administration. 
  While studying this drug experimentally, every precaution was taken, 
as it is administered clinically. With this view, the drug was administered 
with proper adjuvant in all experiments conducted. 
 The details of experiment have been already given. A brief outline of 
the same is given below for discussion. 
  As per the findings of the study it is found that the single oral doses 
from 40 – 640mg/100gm of body weight of the animal, Pavalaveera 
Chunnam did not produce any mortality, even at the end  of 24 hrs. The 
Pavalaveera Chunnam did not produce any mortality or toxicity. 
 127 
  As per findings of long term administration of Pavalaveera Chunnam 
is the dose at the level of 40mg / 100g body weight of animal produced mild 
sinusoidal and Focal congestion in Liver, Sclerosed glomeruli in kidney and 
80mg / 100gm  body weight of animal produced focal necrosis and mild 
sinusoidal dilatation in Liver, Sclerosed glomeruli with focal intestitial 
oedema with inflammatory cells infiltration in kidney. The normal bundles 
of myocardial fibres in heart. 
  These kinds of mild histopathological changes in Kidney, Liver and 
Heart are nothing harmful to the body during the course of medical 
treatment and then it will reverse back when drug administration is stopped. 
 The moisture content of the drug is about 6.4%. Usually the drug 
absorbs moisture from the environment and liquifies. The moisture content 
is usually reduced in dry atmosphere. 
 
  The heavy or toxic metals present in the drug are calcium, cadmium, 
iron, mercury, pottasium,magnesium, sodium, phosphorus, zinc 
 
  The content of iron present in the drug may be due to the processing 
done in iron kettle. 
 
  The SEM – Micrograph particle size ranges 0.5 - 1 micron. 
  The pH value of the drug is 8.3 – 8.5, which indicates its alkalinity.  
The alkaline property of the drug is being used for treating the acidity per 
gastrum. 
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  From this, it is inferred that, Pavalaveera Chunnam is more suitable 
for short term and long term administration for Gall bladder stone & 
Asthma 
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SUMMARY 
  The medicine Pavalaveera Chunnam was taken for the dissertation 
work based on The Pharmacopoeia of Siddha Research Medicines 
Chapter III- Page No.86. 
  The Ingredients of Pavalaveera Chunnam were Veeram, Kodi 
pavalam the samples procured from Nagercoil Raw Drug Store in Gopal 
Aasan. 
  The raw samples were purified and the test medicine was prepared, as 
per the method narrated in the Literature.  
  The test formulates Pavala Veera Chunnam analysed for physio 
chemical evaluation. Results showed the presence of therapeutically 
valuable calcium, sulphate, chloride, ferrous iron and amino acid 
  SEM analysis indicates the particle size were distributed in micro 
range 0.5 – 1.0 µm. The acute toxicity study of Pavalaveera Chunnam 
reported that the drug  did not produce  any mortality upto dose level of  
640mg / 100gm body weight. 
  The drug did not reveal any abnormalities in haematological, 
biochemical parameters, food and water intake. 
 ICP – OES analysis revealed presence of heavy metals like Arsenic, 
Cadmium, Lead in below detection limit. 
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• The preparation of the medicine Pavala Veera Chunnam is given in the 
preveious chapter.  The acute and chronic toxicity studies are done as 
follows. 
• For this study the Wistar albino rats of both sexes were selected 
weighing around  80 – 120 gms and were fed with standard food and water
 . 
• This study was done at Pharmacology laboratory  (PG), Government 
Siddha Medical College, Palayamkottai. 
• To evaluate the acute toxicity study 30 rats were selected and divided 
into  6 groups (Group I, II, III, IV, V, VI) each group consisting of 5 rats. 
Among these one group is kept as control (Gr I)  and they were administered 
with the drug in different graded dosages ranging from 40mg, 80mg, 160mg, 
320mg, 640mg / 100gm body weight animal, orally. The animals were 
observed and the detals were recorded. The drug did not produce any 
mortality even up to 24 hrs, so the drug is found to be safe up to  640mg / 
100gm bdoy weight of animal on Acute Toxicity. 
• The chronic toxictystudy was conducted for about 90 day’s duraton. 
Two dose elvels were selected from acute toxcity study for the drug 
administration. For this study 15 rats were selected and dividded into 3 
groups, each group consisting of 5 rats. 
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• The first group kept as control by administered only with placebo or 
water. Second groupo was administered with Pavala Veera Chunnam at the 
dose of 40mg / 100gm body weight and the third group withi 80mg / 100gm 
body weight. 
• The blood samples were taken before and during the drug 
administration periodically (every 30 days) in chronic study. Then blood 
samples were sent to laboratory for Haematological Evaluation. No 
significant Haematological changes occurred. 
• The weights of the animal were recorded before the beginning and 
during the drug administration periodically. There is an increase in the body 
weight and the results are statistically represented. 
• One animal from each group were sacrificed at the end of the 
experiment. The heart, liver  and kidney were removed from the animal and 
sent to Histopathological study. 
• The result revealed that marked pathological changes in liver, kidney 
and heart, which were presented in tables with relevant photos 
• On applying Bo-statistical measures to the Acute and chronic toxicity 
studies, the drug  Pavalaveera Chunnam is found to be safe upto 640mg / 
body weight of the animal and the lethal dose of the drug Pavalaveera 
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chunnam could not be calculated as there is no mortality of the animals in 
the study. 
•  It is to be noted that the physicians should take precautions while 
prescribing the Drug Pavala veera chunnam regarding its dosage adjuvant 
and other principles of treatment. 
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CONCLUSION 
  
  From the study done by the author, it was observed that Pavala veera 
chunnam did not produced any mortality in raats within 24 hours in Acute 
toxicity study, at the dosage ranging rats with in 24 hours in Acute toxicity 
study, at the doseage ranging from 40mg to 640mg/100gm body weight of 
the animal. 
 the dose taken for chornic toxicity studies did not produce any 
mortality in animals but caused minimal histo pathological changes in liver 
and kidney during long term adminstration. 
 The doses administered to the albino rats are comparetively higher. 
Hereafter it is understood that the dose should be minimised for long term 
theraphy, to avoid such toxicity problems. 
 So it is concluded that the “Pavala Veera Chunnam” if taken in the 
doses as said in the siddha literature, with proper anupanam and pathiyam 
will give an excellent theraputic results and safe to man kind. 
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